








OF ALL GRADES 
FOR HOME TRADE ONLY 





POWDERED SULPHUR 


ALL MESHES 


SUBLIMED FLOWERS OF SULPHUR 


99.9% to 100% 


REFINED ROLL BUBPATERRARY 
99.8% to 100° y SEP 22 1952 


_All Sulphur guarknteed) ETROIT 
Free from Arsé@Mnre 
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which is the KEY ball ? é 


The answer is :—that bright shiny one in 
the middle. We use it in our famous ‘‘Simplicity’’ 
Steam Trap, which is unique and foolproof 
with only one moving part, to wit the stainless 
steel ball. This rises, with the incoming 
condensate, exposing the outlet to the water, 
which is then discharged under steam pressure and 
the ball closes the outlet before steam can 
escape. Hence the name—SIMPLICITY. Ask for 
leaflet No. ST9. 







EVERY TRAP IS GUARANTEED 


ext 


THE KEY ENGINEERING COMPANY LTD. 
4, QUEEN VICTORIA STREET, LONDON, E.C.4 


Telephone : City 1185/6 Telegrams : ‘‘ Keypoint ’’ Cannon London 
And at Trafford Park, Manchester Tel : Trafford Park 1903 
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DH 








Methylene 
* 
Chloride |‘ 
We have perfected a special method of 


Available for 
making this material, giving a very pure 


product. prompt shipment 


The copper content is high—53/55%— 
and the impurities are very smail. 


It is specially ground to 200 mesh, thus G 6 I 
enabling it to be used for floriculture in sdavres 


spraying machines if required. 

















A Harris & Dixon Company 


Guest Industrials Ltd. 
R. CRUICKSHANK Lrtpb. Raw Materials Division 


E 1AM 81, Gracechurch Street, London, E.C.3 
Telephone: Mansion House 5631 (16 lines) 
Telegrams : Guestind, London 
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Chemical and Gas | 


Engineering Contractors 








. Specialists in the design and 
manufacture of complete 


| Process Plant 


Production, Cooling and 
Purification of Industrial Gases 


DH eS E ; Water Gas, Producer Gas 
——__——— quipment Hydrogen, Oil Gas 
) Catalytic Processing of Gases 


a Refining and Hydrogenation of 

Oils and Fats producing Edible 
and Industrial Oils, Hardened 
Fats, Vegetable Ghee, Fatty Acids 











= 
Calcination of Limestone, 
Dolomite, and Magnesite 

ir Although specializing in the above Ammonia and Methanol Synthesis 

plants we are fully equipped to . ‘ 

undertake other new and original Ammonium Sulphate and Nitrate 
ent projects. Dust and Fume Control and 

‘ Recovery 

We are prepared to collaborate in 

design and specifications of plants Industrial Crystallization 

planned by clients right through 

to manufacture, erection and Rosenblad 

putting to work. Heat Exchangers ( 
any Illustrated bulletins describing the various types of plants available on request. 
; Ltd. 
‘ion 
oe THE POWER-GAS CORPORATION LTD 
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CANADA FRANCE SOUTH AFRICA 











ii 


THE CHEMICAL AGE 


6 September 1952 








‘PYREX’ 


Regd. Trade Mark 








Laboratory and 


BRAND 











Scientific Glassware 


A boro-silicate glass of low alkali 
content, ‘PYREX’ Brand Glassware 
resists attack from all ordinary reagents. 

Its low coefficient of expansion 
enables ‘PYREX’ Brand apparatus to 
be made with thicker, stronger walls, 
thus reducing risk of breakage, 


while retaining a very high resistance 
to the effects of sudden temperature 
changes. 


Buchner Filter 
S.F.3 






Glass Filter Tube : 
with Ground-in stopper average pore diameter 120microns to 1*3microns. 
SAS. 


A simple but very effective system 
ensures accurate calibration of ‘PYREX’ 
Brand Graduated Glassware, to NPL, 
Class A or Class B Standards as 
required. 

The foregoing properties offer 
very sound reasons for using ‘ PYREX’ 
Laboratory and Scientific Glassware, 
on grounds both of efficiency and 
economy. 


*‘PYREX’ Brand 
SINTERED GLASSWARE 


The actual filter discs are composed entirely of 
ground ‘PYREX’ Brand Glass, fused into 
various filtering vessels, the whole unit being 
resistant to the effects of sudden heat and cold. 
The filter discs are produced in varying standards 
of porosity, available in five grades... from 


This ‘PYREX’ Brand Sintered Glassware 
provides perfect filtering for all dispensary and 
laboratory purposes. You will find this system 
of filtering infinitely superior to the old- 
fashioned filter papers, both in operation and 
in actual results, 

$103C 





To Messrs. James A. Jobli. g 


Please send us illustrated 
catalogue of ‘PYREX’ Brand 
Laboratory and Scientific 
Glassware. 





and Co, Limited. Name 








cent 


NESS + I Ltn 





JAMES A. JOBLING and Co. LTD. 


Wear Glass Works Sunderland 
The original and only makers of ‘PYREX’ Brand Glass in the Uni.ed Kingdom 
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THE SYMBOL OF SERVICE AND QUALITY 


Vitreous Enamels 
Vitreous Enamelling 


REFRACTORY COATINGS ON METALS 


MITcham sés; (¢ lines), =SLEWART & GRAY LTD., 


Telegrams : Paisley Works, Swains Road, 


Escol, Toot, London. Tooting Junction, $.W.17. 
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mre nereponrmee agree 
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EMICALS — 
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“ SOLVENTS... 


~~ PEASTICIZERS... 


INTERMEDIATES 


Research in the production of chemicals and their application is 


continuously in progress in the Cel 


anese laboratories and enquiries are 
—— invited-for-the-types-of chemicals listed and products allied to them. 


~fhe Celanese-Organisation is able to supply a number of chemical 
products to a wide range of industries. These products include : 





or Acetamide Tech. 
Acetic Acid 

Acetic Anhydride 
Acetone 

Cellulose Acetate 
Diethyl Sulphate 
Ethyl Acetate 
Ethylene Dichloride 
Ethyl Ether 





Ethyl Methyl Cellulose 
(‘Celacol EM’) 


Isopropyl Ether 
Methyl Cellulose (‘Celaco! 
M’ and ‘Celacol MM’ in various 
viscosity grades) 


Monomethylamine (free 
from di- and tri-methylamines) 


Trichlorethyl-phosphate 





ji 





The Company’s technical staff 


is available for consultations or 


discussion and correspondence should be addressed to :— 








Chemical Sales Department 














ANESE HOUSE, 






SN Mis Sea 


RITISH CELANESE LIMITED | 


HANOVER SQUARE, 





Fe a Ae a a ak ca aR 


LONDON, W.t. : 









British Celanese Limited are the proprietors of the Trade Marks ‘Celanese’ & ‘Celacol’ 
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NEWTON CHAMBERS & CO. LTD., THORNCLIFFE, Nr. SHEFFIELD 
LONDON OFFiTE: GRAND BUILDINGS, TRAFALGAR SQ@., LONDON, W.C.2 


TELEPHONE: SHEFFIELD (ECCLESFIELD) 3817! LONDON: TRAFALGAR 586} 
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I’ve got le 
the right 








combination 
for saving! eee 
PN 


Mr. Therm has many saving graces. With gas 
and gas equipment he lets you tap the exaet 
amount of fuel you need (without waste) for - 


G a thousand different jobs. To expand his 


‘h 4 economy Mr. Therm adds a further 
Aen combination of virtues: flexibility of use; 
oe accuracy of self-adjustment; 

rigid control of fuel 
consumption; speed in reaching 
working temperatures; 
cleanliness of operation. 
In fact, Mr. Therm is so 
versatile that he can usually be 
found helping wherever people work. 


























Mr. THERM HELPS 
THE CHEMICAL INDUSTRY 
He makes himself very useful 


M & The Yin in dye manufacture, oil 
boiling, distilling, drying, 
burns to serve you 










evaporating and steam raising. 


THE GAS COUNCIL* I GROSVENOR PLACE* LONDON’: SWI | 
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ELAMINE MELAMINE. MELAMINE MELAMINE MELAMINE 
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AMINE MELAMINE MELAMINE MELAMINE MELAMINE ME 
ELAMINE MELAMINE MELAMINE MELAMINE MELAMINE 
MINE MELAMINE MELAMINE MELAMINE MELAMINE ME 
ELAMINE MELAMINE MELAMINE MELAMINE MELAMINE 


B-O:‘C MELAMINE 


and the moulding 


of tableware 


MELAMINE Melamine is the only resin intermediate ELAMINE 
MEL ME 

MELAMINE Se oe 

ELAMINE 


that gives all these qualities :- 


HIGH STRENGTH 


SRS = STAIN RESISTANCE - FULL COLOUR RANGE* 


UNAFFECTED BY BOILING WATER 


* (including white ‘ porcelain’ finish) 


MELAMINE MELAMINE MELAMINE MELAMINE MELAMIN 
AMINE MELAMINE MELAMINE MELAMINE MELAMINE M 
ELAMINE MELAMINE MELAMINE MELAMINE MELAMIN 
MINE MELAMINE MELAMINE MELAMINE MELAMINE M 
ELAMINE MELAMINE MELAMINE MELAMINE @ggiiiegtie’ |N 





or supplies and prompt service write to: 
jor supp pany a ‘ Oncoe 
CHEMICALS Division 


THE BRITISH OXYGEN CO LTD 


VIGO LANE CHESTER-LE-STREET CO. DURKRAM 
Telephone: BIRTLEY 145 
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LEAD 


FOR CHEMICAL PLANT 



























TYPE A 
Chemically pure lead 
manufactured onan indust- 
rial scale guaranteed 99.99%, 
pure—total impurities not 








to exceed one part in ten 
thousand. It is h'ghly resist- 
ant to chemical attack. 


. TYPE B 
Lead alloyed with small, controlled 
amounts of specially selected metals. 
These additions increase its creep 
resistance and other mechanical prop- 
erties. For many processes the resist- 
ance to chemical attack of Type B is 
sufficiently high and its better 
mechanical properties make 
it the most suitable lead 
é for the job. 





, 


Both Types A and B Lead are available 
as sheet, pipe, extruded sections or as castings * 


Our Chemists and technicians, who are helpful as well as experienced 
people, are always ready to discuss with you the uses of these two 
types of lead. Their knowledge is entirely at your service, and you 
will find their co-operation stimulating. 


lead manufacturing techniques we can put at your service, will be 


x * A booklet, “ Special Parts in Lead Alloys”, describing the various x 
sent on request. 


ASSOCIATED LEAD wiscrscrewens siwrren 


IBEX HOUSE, MINORIES, LONDON EC3 


CRESCENT HOUSE, NEWCASTLE 





LEAD WORKS LANE, CHESTER 


Export enquiries to: THE ASSOCIATED LEAD MANUFACTURERS EXPORT CO, LTD., IBEX HOUSE, MINORIES, LONDON EC3 
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WE INVITE INQUIRIES FOR 
THE INTERNATIONALLY FAMOUS MICRO METALLIC | 


POROUS) 
STAINLESS STEEL | 
FILTERS 


Manufactured by MICRO METALLIC CORPORATION, GLEN COVE, | 
NEW YORK, U.S.A. 


ee eee 








for faster, better | 
| more economical filtering 
| 


INTERNATIONAL FILTERS, LTD. 





NEC3 | 2052 ST. CATHERINE STREET W, DEPT. C, MONTREAL, CANADA 
| CABLE ADDRESS : FILTERS 
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MULTITUBULAR DRIERS | 
| ROLLER FILM DRIERS It 
| FLAKERS AND COOLERS | 











We offer accumulated experience 
of 50 years’ specialization. | 


OUR WORKS, the largest in the 
United Kingaom devoted especi- 
ally to DRYING MACHINERY, are | 
laid out and equipped with the | 
latest plant for this particular 
purpose. 


MANY STANDARD SIZES includ- 
ing LABORATORY MODELS. 


eer ae eee 








We have test plants always available |} 











RICHARD SIMON & SONS, LTD. 
| PHCENIX WORKS, BASFORD, NOTTINGHAM 
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Starbright Filtrates 


In one mechanical operation 
the Metafilter filters out 
every trace of solid matter. 
Cleaning by reversal is equally 
simple — no filter cloths to 
clean no expensive filter 
pads to replace. 

sound engineering job in 
stainless steel — monel metal 
— copper or steel. 
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SERS OTRAS 





Sizes from 10 gallons 
to 10,000 gallons per hour. 
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METAFILTER "HOUNSUOW \\ 
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METAFILTRATION COMPANY LIMITED, BELGRAVE ROAD, ttt MIDDLESEX 
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| Fine chemicals 


RS ' Boots Fine Chemicals have gained a 
world-wide reputation by their consistently high standard of 
quality and by their reliability. 





oe 
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Manganese dioxide 
Black precipitated 45% and 60/65% 


Potassium permanganate, 
B.P. and Technical 


Todides 


\\\\\ — Potassium Iodide B.P. & Sodium Iodide B.P. 
ily \ Also Iodine Resublimed B.P. & Iodoform B.P. 
21/2/3 \ 


UNSLOW \\ Enquiries welcomed by the Wholesale & Export Dept. 

BOOTS PURE DRUG COMPANY LIMITED NOTTINGHAM ENGLAND 
Tel.: Nottingham 45501. 

IDDLESEX London Sales Office: 71 Fleet St., London E.C.4. Tel.: Central orrt. 
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STAINLESS 
STEEL 
AGITATORS | 


en 





t+ 


iy 


Atl sp | 
leels. 


Stainless Steel Welded Agitator, 
50 r.p.m., shaft 10 ft. 2 inches 
long. For 450 gallon Vessel. 


> 


iia nnvcodi 












For the efficient mixing of solids, liquids and pastes, 
agitator design is all-important. Jenkins’ extensive experien 
with the numerous different types is regularly drawn upon 
to ensure correctly controlled processing in vessels opera 
under vacuum, pressure or atmospheric conditions. 


EXPORT ENQUIRIES INVITED 
Telephone. 4201-6 (6 lines) 














For over fi jalised in 
fans Se gaeaN uilt to 
resist theq ¢prrosive action of acid gas 
including : 
; DIOXIDE AND TRIOXIDE, 
By LORIC ACID, CHLORINE, 


, BHYBROFLVORIC, AGHD,FLUORINE, 
cq aNTROYS. ANE BOI HER A CORROSIVE 
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Chemical Age 


Established 1919 
The Weekly Journal of Chemical Engineering and Industrial Chemistry 





BOUVERIE HOUSE 154 FLEET STREET LONDON E.C.4 
Telegrams: ALLANGAS FLEET LONDON * Telephone: CENTRAL 3212 (26 lines) 
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Anhydrite Into Acid 


LMOST twelve -months = ago 
A Gasset AGE, 65, 1680, 381) our 
leader was devoted to the manu- 
facture of ammonium sulphate from 
anhydrite, a process by which vast 
quantities of sulohuric acid are saved. 
But this raw material, so widely abun- 
dant in Britain, can make a greater 
contribution towards economy in 
sulphur-containing materials inasmuch 
as it is converted into sulphuric acid. It 
used to be said that the best measure of a 
country’s industry is its consumption of 
sulphuric acid. Today the generalisa- 
tion may have a slightly lessened validity, 
for chemical industry is no_ longer 
dominated by a few heavy inorganic 
chemical processes—the picture has 
widened with the entrance of heavy 
organics and large-scale biochemical 
processes. Even so, there are not many 
operations in which sulphuric acid is not 
an all-important intermediate. 
The modern version of the adage 
which seems ovreferable is that ihe 
security of a country’s industry is 
measured by the tonnage of its home- 
produced sulphuric acid. And _ here 
‘home-produced’ implies a complete 
independence upon imported raw 
materials. This will be regarded by 
many, at any rate contemporarily, as 
an exaggeration of the world’s supply 
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situation for sulphur and sulphur-con- 
taining substances. Pyrites is plentiful. 
And even the sulohur ‘scare’ has 


diminished during 1952! But pyrites is 
not plentiful within our national boun- 
daries; and the current easing of the 
sulphur crisis is a deadly Will-o’-the 
wisp for all sulphur-importing countries. 
The long-term facts of world sulphur 
supply have not altered. Failing the 
discovery of new Frasch-suitable domes 
or failing the wider application of this 
low-cost process so that it can extract 
sulphur from other types of deposit, the 
end-of cheap sulphur is within sight; 
and nothing has yet happened signifi- 
cantly to enlarge the wishful hopes that 
underlie those qualifications. As _ the 
sulphur crisis intensifies over the next 
ten to fifteen years, so world pressure 
upon pyrites must inevitably increase. 
For Britain the greatest ultimate security 
lies in a process that converts the 
calcium sulphate in her own geological 
surface into a more useful association 
with hydrogen ions. 

Although it is well known that 
anhydrite can be converted into  sul- 
phuric acid, it is too often supposed that 
this must mean acid at greater cost. Than 
what? Than acid based on sulphur a few 
years ago or on sulphur in the years 
of rising shortage to come? At greater 
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cost than that of acid based upon pyrites 
now or upon pyrites in the future, when 
annual demand may outstrip annual pro- 
duction possibilities ? There is no static 
simplicity in this costs comparison. It 
is an equation in which the terms of 
definition must change with time and if 
we cannot prophesy the amounts of 
change we can at least discern their likely 
direction. Two large anhydrite-into-acid 
installations are already being constructed 
to add to our present production by this 
process, factual evidence that sections of 
the chemical industry with high and 
permanent dependence upon the acid 
have similarly assessed the future. 

A paper by Dr. W. L. Bedwell, now 
distributed by the Royal Institute of 
Chemistry as Monograph No. 3 for 1952, 
provides an excellent account of the 
anhydrite process and its  technico- 
economic realities. In 1950, out of a 
total national production of 1,800,000 
tons of acid 101,000 tons were derived 
from anhydrite; of the 1,800,000 tons 
nearly 1,300,000 tons were based upon 
imported sulphur or sulphur-containing 
materials. Alone among the native 
sulphur-containing substances anhydrite 
is capable of -unlimited expansion. 
The Billingham process, which in 1930 
and 1931 produced some 10,000 tons of 
acid per year, has steadily expanded to an 
output of about 100,000 tons per annum 
during 1946-50. But the expansion that 
took place from 1930/31 to 1936—10,000 
tons per year rising to some 65,000 tons 
—is a better economic pointer for these 
were years of cheap and easily available 
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sulphur or pyrites and a fivefold expan- 
sion at such a time hardly suggests 
adverse costs of production. The 
return from the by-product is an impor- 
tant reduction factor in the total costs, | 

The fuel and plant costs for the) 
anhydrite process are much higher, the? 
raw material costs much lower. Yet even 
against the background of present 
economics and disregarding the almost 
certain ascent of material costs for the 
other two processes—certain for sulphur 


anhydrite-made acid can be the lowest 





and all too likely for pyrites—the cost | 


of the three. Taking the future into? 
account the comparison can be much? 
more decisively favourable. Nationally? 
the charges under the heads of interest 
and depreciation, both of which reflect 
the high capital sum involved in plant? 
installation, are flexible debits. If the 
survival of Britain’s world status depends, 
as seems increasingly obvious, upon a 
maximum development of native 
resources and a reducing reliance upon 
materials from abroad, the time must 
come when capital for these purposes is) 
less costly than capital for purposes that! 
are less nationally desirable. Springhead™ 
encouragement of this kind might comej 
from differential taxation of profits§ 
rather than through favourable interest 
rates uvon  state-supplied capital— 
various devices for stimulation exist to 
suit all political ideologies. Should this 
occur in some form of guided national! 
economy the anhydrite process would? 
have an outstanding advantage in costs! 
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Notes & Comments 


On the Shelf 


HE latest number of the Royal 
 isttate of Chemistry’s Journal 

(1952, 4) should be obtained by 
every young chemist or chemist-to-be. 
For in it six pages are devoted to a fun- 
damental subject that is customarily 
neglected—technical and _ technological 
libraries. Only the most enlightened 
teachers or lecturers bother to inform 
their students how to set about the busi- 
ness of hiterature consultation. As for 
book borrowing, many chemists of long 
experience remain unaware of the facili- 
ties that are nationally available. Today 
when scientific books tend to cover ever 
more narrow and specialised fields, and 
when their prices are increasingly for- 
midable, book purchase by the individual 
cannot be liberally practised. It is true 
enough, as is observed in the Journal's 
editorial, that students in London are 
particularly well served. Is there any 
city with such a wealth of libraries ? 
Some of the suburban public libraries 
maintain scientific sections far superior to 
the comparable offerings of provincial 
cities; and in addition most of the 
national centres are to be found in 
London—the Patent Office, the Science 
Museum, the Chemical Society, etc. But 
it is not nearly well enough known that 
Londoners have no monopoly in the 
enjoyment of these resources. It is a 
little easier for them to borrow or con- 
sult specific books than their Provincial 
but the student or chemist 
living many miles from Bloomsbury or 


» Kensington can make almost as full use 
/of these libraries by post. 


All that is 
basically needed is to know the way to 
go about it, which is now concisely 
explained by the Royal Institute. If 
books in recent years have become 
scarce (at any rate on some subjects) and 
expensive, it is compensation that library 
and information services have been 
steadily expanding. If private libraries 
must be more frugally built un, at least 
fuller use can be made of the public and 
institutional libraries. There is no bottle- 
neck in the flow of printed knowledge— 


so long as the student knows how to 
remove the cork at his end. 


Book Supply Endangered 


HERE is, however, one growing 
danger that threatens our supply of 
scientific books. It is largely, if not 
wholly, a labour of love and prestige for 
authors to produce them. The rewards 
of scientific authorship were rarely size- 
able and today they have become 
ridiculously meagre. The expert in some 
branch of science who already receives 
an income falling within the higher levels 
of taxation knows that if he devotes time 
and energy that producing an authorita- 
tive book demands the eventual recom- 
pense in £ s. d. must be punitively raided 
however small may be the sum con- 
cerned. It is not as true as it was a 
generation or two ago to say that there is 
no end to the writing of books. Books 
of specialised importance are remaining 
unwritten today because the efforts in- 
volved do not receive even a labourer’s 
hire. As one not undistinguished scien- 
tific writer recently wrote to his pub- 
lisher : ‘ Today only a very rich man or 
a very poor one can afford to write a 
book.’ Perhaps it is mainly to this 
unhappy influence that the increasing 
domination of American technical books 
must be attributed. 


Fumigants for Stored Grain 
Report from the Pest 


HE 1951 
Infestation Research Board has 
followed the 


1950 Report (see 
CHEMICAL AGE, 66, 771) remarkably 
swiftly. It is most unusual for two 
separate years of progress to be 


accounted for within four months. From 
a chemical viewpoint probably the major 
topic in the latest report is the problem 
of fumigating grain stored in bulk. 
Further work has advanced the claims of 
carbon tetrachloride, and it seems clear 
that this fumigant has made considerable 
inroads into a market formerly held in 
the main here by calcium cyanide. 
Unhappily for this new development, 
however, the sulohur supply problem has 
brought with it considerable uncertainties 
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as to the availability of carbon tetra- 
chloride and research has been forced to 
divert itself towards other volatile organic 
substances, particularly 1,2-dichloro- 
ethylene, trichloroethylene, and tetra- 
chloroethylene. Only the first of these 
showed a speed of penetration com- 
parable with that of carbon  tetra- 
chloride, but this substance has too 
low a_ toxicity to be regarded on 
present test evidence as an effective 
substitute. Another chemical to which 
attention has been paid is ethylene 
dichloride and it seems hopeful that 
mixtures of this with carbon tetrachloride 
may be particularly effective. The di- 
chloride maintains a high surface concen- 
tration and is highly pest-toxic and thus 
fortifies the more penetrative carbon 
tetrachloride at a vulnerable point for 
pest entrance. 


Need More Acute 


N view of the huge losses that in- 
[evict follow from pest infestation 
and in view of the fact that modern 
cereal harvesting methods require greater 





Claimed to be the largest of its kind ever made, this chemically inert vessel liner of 
Kel-F, fluoro-chloro-carbon thermoplastic, will be used in a fractionating tower 
handling highly corrosive hydrofluoric acid. The liner was made by Electronic 
Wave Products, Inc., from extruded film of 0.005 in. thick Kel-F produced by the 
M. W. Kellogg Company. The film was electronically fused by high frequency to 
form the closed cylinder 18 ft. long by 3 ft. diameter. Two layers were laminated 
to give greater strength and protection against possible damage. A technician is 
shown checking the liner electronically for possible porosity or pinholes 
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and longer storage for the grain, it seems 
necessary for the best fumigating chemi- 
cals to be made available. If, as so far 
seems probable, carbon tetrachloride is? 
the most effective, its production demands §} 
upon sulphur or sulphur-containing sub-§ 
stances should not be allowed to reduce 
its availability. Canada and the United 
States seem to be ahead of us in this 
development, but our need to store grain 
safely, whether home-grown or imported, 
is much more acute. 





Venezuelan Detergents 


A modern plant for the manufacture of 
synthetic detergents was inaugurated re-] 





cently near Caracas. The factory, which J 
cost 14 million bolivares, marks a new phase § 
in the development of the soap industry in 
Venezuela and is also the first of its kind 
in South America. When the construction J 
of the plant began, a group of Venezuelan) 
chemists and engineers went to the U.S.A. 
for special training in the field of deter-7 


gents, and have now returned to Caracas 
and are engaged in training other Vene-§ 
zuelans. J 
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Science’s Ethical Dilemma 


British Association’s Presidential Address 


N his Presidential Address to the British 
Association for the Advancement of 
Science on 3 September, at Belfast, Professor 
A. V. Hill, C.H., O.B.E., F.R.S., chose as 


his subject ‘The Ethical Dilemma of 
Science ’. 
The President took as the leading-off 


point in his address the conclusion of the 
Duke of Edinburgh’s address last year: ‘ It 
is clearly our duty as citizens to see that 
science is used for the benefit of mankind. 
For, of what use is science if man does not 
survive?’ 

Here, said Professor Hill, was a challenge 
to his successor: to discuss how far science 
had already contributed to human better- 
ment, how far it had provided fresh prob- 
lems, dangers and difficulties; and to suggest 
ways in which all who are concerned with 
science can help, as citizens, to make sure 
that its results were in fact beneficial. 


No Superior Virtue 


Professor Hill emphasised the words as 
citizens, for, he said, scientists, as such, 
have no title to superior wisdom or virtue, 
and outside their special knowledge they 
are just as likely to be misled as 
other people. The fundamental principle of 
scientific work is integrity of thought, and 
as science is a universal interest of man- 
kind recognising no barriers of race, class, 
religion, or opinion (provided it is honest), 
a necessary condition of its advance and 
application is one of friendliness, frankness 
and equality. Thus integrity and goodwill 
are essential alike to scientific progress and 
its use for man’s benefit. Those who look 
to scientists as magicians, able to conjure 
a universal formula out of a hat, may be 
disappointed to find only so ancient a 
doctrine; and admittedly there is far more 
to science than integrity and goodwill; 
nevertheless these are the chief qualities 
needed to resolve the problems and difficul- 
ties, and use the opportunities which science 
has provided for present-day society. 

Continuing, Professor Hill said :— 

The common phrase ‘this scientific age’, 
is all too apt to imply, with little 
justification, that the majority of people, 
at least in highly developed  coun- 
tries, now think and act scientifically; and, 
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Professor 
A. V. Hill 





with no justification at all, to suggest that 
science can replace the older motives of 
human conduct. It is true that the external 
circumstances of life have been vastly 
altered by the applications of scientific dis- 
covery and invention, though as yet for only 
a minority of mankind. Yet such changes 
may have little real influence on the basic 
pattern of human behaviour, and if witches 
are no longer hunted down and killed, 
political and racial intolerance can lead to 
even wilder and more cruel excesses. 

The improvement of man’s estate by the 
application of scientific knowledge is one of 
the loftiest of adventures: but a belief that 
it can be achieved by scientific methods 
aione, without a moral basis to society, is 
a perilous illusion. If the methods of 
human experience and racial improvement 
adopted by the Nazis could be regarded 
purely as applied biology, there might be 
much to say for them. But most of us 
believe that by abandoning a faith (which 
has nothing directly to do with science) in 
the sanctity of the human individual and 
of moral law, they were heading straight 
for disaster. Yet we can see the dilemma 
in which such scruples put us. 

The dilemma is this. All the impulses of 
decent humanity, all the dictates of religion 
and all the traditions of medicine insist that 
suffering should te relieved, curable disease 
cured, preventible disease prevented. The 
obligation is regarded as unconditional: it 
is not permitted to argue that the suffering 
is due to folly, that the children are not 
wanted, that the patient’s family would be 
happier if he died. All that may be so; but 
to accept it as a guide to action would lead 
to a degradation of standards of humanity 
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by which civilisation would be permanently 
and indefinitely poorer. Conduct usually 
falls short of principles: but that would 
be the worst reason for abandoning prin- 
ciples altogether. 

In many parts of the world advances in 
public health, improved sanitation, the 
avoidance of epidemics, the fighting of 
insect-borne disease, the lowering of 
infantile death rates and a prolongation of 
the span of life have led to a vast increase 
of population. Not only is the population 
increasing, but in many places its rate of 
increase is still rising: and these processes 
will take so long to reverse that for many 
years to come the shortage of natural 
resources, particularly of food, is bound 
to provide increasing deprivation and dis- 
turbance. 


Permanent Loss 
In the meantime there is more than 
danger that the emergency will result in 
over-use of natural resources, leading by 


land erosion, deforestation and _ other 
factors to permanent and _irretrievable 
loss: this has happened already, and is 


visibly happening now, in many parts of 
the world. Other factors also keep popula- 
tions down at the moment; in India, 
malaria kills 1,000,000 people a year, tuber- 
culosis 500,000. No one could say that steps 
to fight these diseases should not be taken, 
yet their result would be a possible increase 
in population of 1,500,000 per annum, a 
problem of the gravest public importance. 

This problem is not a question of food 
alone: if a higher standard of life is to 
become universal, with education, com- 
munications, housing, reasonable amenities 
and public health, a far greater demand 
will be made on all such natural resources 
aS power, chemicals, minerals, metals, 
water and wood. One is left wondering how 
long these can possibly take the strain. 
There is much discussion of human rights. 
At what level can these be reasonably 
pitched, and do they extend to unlimited 
reproduction, with a consequent obligation 
falling on those more careful? 

I have led you to the ethical dilemma of 
science which perplexes many of us, by 
taking an example in which few would 
question either the motives of those who 
made the original discoveries, or the 
humanity of their application: or indeed 
could wish that the fruit of the tree of 
knowledge had been left untried. It is easy 


THE CHEMICAL AGE 


6 September 1952 


to say now that side by side with the control 
of disease there should have been an equal 
and parallel effort in education, particularly 
the education of women as_ responsible 
citizens for there is 


intelligent widespread family planning and 
control. But education alone would not 
have been enough, or indeed possible, itself 
without a substantial measure of material 
and social betterment: and the expense and 
effort involved in this would have been in- 
definitely greater than in the application of 
medicine and hygiene, which after all has 
been relatively cheap. Had it been possible 
to foresee the enormous success of this 
application, would humane people have 
agreed that it could better have been held 
back, to keep in step with other parallel 
progress. so that development could be 
planned and orderly? Some might say yes, 


no possiblity, if § 
women remain ignorant and illiterate, of 7 





AMIDE De 


taking the purely biological view that if § 
men will breed like rabbits they must be | 


allowed to die like rabbits, until gradually 
improving education and the demand for a 


higher standard of life teach them better. | 
Most people would still say no. But sup- | 


pose it were certain now that the pressure 


of increasing population, uncontrolled by } 


disease, would lead not only to widespread 
exhaustion of the soil and of other capital 
resources but also to continuing and increas- 
ing international tension and _ disorder, 
making it hard for civilisation itself to 
survive would the majority of humane and 
reasonable people then change their minds? 
If ethical principles deny our right to do 
evil in order that good may come, are we 
justified in doing good when the foreseeable 
consequence is evil? 


Leaving it to God 

I remember asking an eminent Indian who 
had taken part in drawing up the so-called 
Bombay Plan of 1944 why there was no 
mention of the gravest problem of all, over- 
growing population. He replied that his 
colleagues and he had indeed discussed it, 
but decided to leave it to God. To a biolo- 
gist aware of the methods by which 
animal population is in fact controlled by 
Nature, this seemed pretty poor comfort: 
yet there are many who really take that 
view, admittedly with the element of reason 
that we never can be sure that things may 
not turn up to make all our calculations 
wrong. Should we then just continue to do 
the good we see in front of us, in confidence 
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that if our motives are humane, good and not 
evil will finally result? Or, taking that rather 
easy course, are we not showing a lack of 
the fundamental virtues of courage and 
integrity? 

Much scientific and technical advance 
has led to unexpected dangers and diffi- 
culties. Without our present knowledge of 
bacteriology and _ preventive medicine, 
gigantic armies could never be kept in the 
field, and land war on the recent scale 
would be impossible: is medical science, 
therefore, to be blamed for  twentieth- 
century war? The indiscriminate use of 
insecticides, by upsetting the balance of 
Nature, can quickly do more harm than 
good. Radio communication may be used 
for spreading lies and disorder as well as 
truth and goodwill. The list need not be 
multiplied, all are aware that every new 
benefit to mankind provides also its own 
dangers, either as unexpected consequences 
or by deliberate misuse. Science is not alone 
in this: liberty may lead to licence, religion 
can be used to inflame passions, laws can 
be exploited to protect wrongdoing. If 
scientists feel called upon to examine their 
consciences, so much the better: but they 
need not imagine that in this they are 
exceptional! 


The Hippocratic Oath 

Some seventeen hundred years ago there 
crystallised out, from many centuries of 
experience of the human problems and 
ethical necessities of medicine, the so- 
called Hippocratic Oath. The obligation of 
integrity and trust; the insistent claim of 
suffering; the care of mothers and children; 
solicitude for the old and weak; the sanc- 
tity of human life. Today science finds itself 
unexpectedly, and without those centuries of 
tradition and experience, in a position no 
less important to the community than 
Medicine: and its ethical principles have 
not yet clearly emerged. 

There seems to be no simple answer to 
the riddle. All knowledge, not only that of 
the natural world, can be used for evil as 
well as good: and in all ages there continue 
to be people who think that. its fruit should 
be forbidden. Does the future welfare, there- 
fore, of mankind depend on a refusal of 
science and a more intensive study of the 
Sermon on the Mount? There are others 
who hold the contrary opinion, that more 
and more of science and its applications 
alone can bring prosperity and happiness 
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to men. Both of these extreme views seem 
to me entirely wrong—though the second 
is the more perilous, as more likely to be 
commonly accepted. The so-called conflict 
between science and religion is usually 
about words, too often the words of their 
unbalanced advocates: the reality lies 
somewhere in between. Co-operation is 
required, not conflict: for science can be 
used to express and apply the principles 
of ethics, and those principles themselves 
can guide the behaviour of scientific men: 
while the appreciation of what is good and 
beautiful can provide to both a vision of 
encouragement. 


Is there really then any special ethical 
dilemma which we scientific men, as distinct 
from other people, have to meet? I think 
not: unless it be to convince ourselves 
humbly that we are just like others in 
having moral issues to face. It is true that 
integrity of thought is the absolute con- 
dition of our work, and that judgments of 
value must never be allowed to deflect our 
judgments of fact. But in this we are not 
unique. It is true that scientific research 
has opened up the possibility of unprece- 
dented good, or unlimited harm, for man- 
kind; but the use that is made of it depends 
in the end on the moral judgments of the 
whole community of men. It is totally 
impossible now to reverse the process of 
discovery: it will certainly go on. To help 
to guide its use aright is not a scientific 
dilemma, but the honourable and compel- 
ling duty of a good citizen. 





Co-operative Venture 


THE president of R. S. Aries & Associates, 
New York, chemical engineers and econo- 
mists, Dr. Robert S. Aries, has announced 
a co-operative venture on the part of his 
organisation and Etablissements Barbet of 
Paris, France, in all fields of activity of the 
two companies, whereby Aries services, in 
cluding the acquisition of processes and the 
setting up of complete installations, will be 
expanded in France and the French Union. 

Etablissements Barbet is one of the 
oldest and best known French engineering, 
equipment and _ construction concerns, 
specialising in process equipment. It was the 
originator of continuous distillation. The 
Barbet system of alcohol rectification is in 
use throughout the world. 
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Sir John Cass College 


Chemistry Department Courses 


~~ interesting and varied programme for 
the 1952-53 session is announced by the 
Department of Chemistry of the Sir John 
Cass College, Aldgate, London. 

‘Statistical Methods in Scientific and 
Industrial Research,’ will be the subject of 
24 lectures by A. J. Feuell, B.Sc., A.R.LC., 
to be held on Monday evenings at 6.45 
during the first and second terms. The 
course will be suitable for chemists, bioio- 
gists and others interested in the practical 
application of statistics to problems of re- 
search and manufacture. The first 12 talks 
will be in the first term beginning on 22 
September and will deal with ‘ Statistical 
Analysis... The remainder in the second 
term, will begin on 5 January, 1953, under 
the title ‘ Design of Experiments.’ 

Based on the techniques of emission spec- 
troscopy a series of 12 lectures will be given 
by A. S. Nickelson, B.Sc., F.R.I.C., on ‘ Spec- 
trochemical Analysis.’ The course will be 
held during the first term on Friday even- 
ings, from 6 to 7 p.m., beginning on 26 Sep- 
tember. 

‘Radiochemistry and Radioactivity,’ by 
A. G. Maddock, Ph.D., A.R.C.S.,-D.LC. 
(Radiochemical Laboratory, University of 
Cambridge), will comprise a series of eight 
lectures on Tuesday evenings at 6 p.m. in 
the first term, beginning on 7 October. 

An introduction to the methods of radio- 
chemistry designed for graduates in chemis- 
try, physics, botany or zoology is the idea of 
a series of practical courses in the ‘ Basic 
Techniques of Radiochemistry’ to be given 
by R. Phillips, B.Sc. Each course consists 
of 10 periods of three hours and may te 
completed in 10 weeks by attendance on 
Thursday evenings from 6 to 9 p.m., or in 
five weeks by attendance on Tuesdays from 
2 to 5 p.m., and from 6 to 9 p.m. The first 
courses of the session will begin on Tuesday, 
7 October at 2 p.m., and Thursday, 9 Octo- 
ber, at 6 p.m. 


Heat Transfer Series 

Eight lectures on ‘Heat Transfer in 
Chemical Plant’ will be given by J. M. 
Coulson, M.A., Ph.D., A.M.I.Chem,E., at 
6.30 p.m. on Friday evenings, beginning on 
10 October. Intended for industrial chem- 
ists and chemical engineers the talks will 
show how the fundamental factors involved 
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in the transfer of heat are applied in the 
design of equipment for heat transfer in 
chemical processes. 

Under the Department of Chemistry and 
Biology a course of about 30 lectures and 
laboratory work on 
microbiology will be 
Anderson, B.Sc.; Ph.D., A.R.LC., on Tues- 
day evenings at 6 p.m., beginning on 30 Sep- 
tember. The series is not designed for those 
concerned with medical or veterinary appli- 
cations of microbiology. 

Courses in the Physics Department include 
six talks by H. Wilman, Ph.D., D.Sc., 
F.Inst.P. (Imperial College of Science and 
Technology) and a special course of four 
lectures on ‘Ferroelectricity’ by L. A. 
Thomas, B.Sc., F.Inst.P. (Research Labora- 
tories, G.E.C.). 

A special series of courses for the fermen- 
tation industries will include talks on ‘ Engi- 
neering, including Fuel and Power,’ ‘ Micro- 
biology,’ and ‘ Malt.’ 


fundamentals of | 
given by T. UH. § 





: . P # 
Other courses of interest include a series | 
on Thursday afternoons at 3.30 p.m. begin- 


ing 2 October, on the ‘ General Technology | 


of Petroleum,’ and 12 talks by Eric Walker, 4 
M.A., B.C.L., on Thursday evenings at 6 § 


p.m., beginning 25 September on ‘ Indus- ; 


trial Law.’ 


1953 OCCA Conference 


THE biennial Conference of the Oil and 
Colour Chemists’ Association will be held 
at Eastbourne from 3-5 June, 1953, inclu- 
sive. The Conference will assemble on the 
evening of 2 June (Coronation Day) so that 
members and visitors from overseas ‘may 
take the opportunity of witnessing the pro- 
cession in London before continuing their 
journey to Eastbourne. There will be a 
Civic Reception on the evening of 3 June 
and the Association will hold its Banquet 
and Ball on 5 June. 

There will be three technical sessions, each 
composed of three papers, which will be 
under the general title of ‘ The Optical Pro- 
perties of Films of Surface Coating 
Materials.’ These papers are being arranged 
by the Hon. Research and Development 
Officer of the Association, Mr. P. J. Gay, 
Hangers Paints Ltd., Stoneferry Works, 
Hull, and anyone who is interested in pre- 
senting a paper should write to Mr. Gay. 
This invitation is particularly extended to 
members of the paint industry and a paper 
from this field would te most welcome. 
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The Advancing Front of Chemistry 
Professor Wardlaw Speaks at Belfast 


The Presidential Address to the Chemis- 
try Section of the British Association for 
the Advancement of Science, at present 
meeting in Belfast, was given on 4 Sep- 
tember by Professor W. Wardlaw, 
C.B.E. His subject was ‘ The Advancing 
Front of Chemistry.’ Following is an 
abridged version of his speech :- 


OME wise man once said that men more 

frequently need to be reminded than in- 
formed. I do not hope or expect today to 
tell you what you do not know, or to speak 
of anything outside the range of reflections 
which at one time or another have been 
familiar to most of us. Further, I am fully 
mindful that a presidential address must, 
from its very nature, present a mere out- 
line of a topic. 

In modern times, the pace of scientific, 
social and economic changes is unprece- 
dentedly rapid. It is easy to understand why 
the pace of our science of chemistry is 
growing ever faster and faster. In the last 
quarter of a century the number of investi- 
gators in both pure and applied chemistry 
has enormously increased, whilst research 
itself is more adequately financed and to 
some extent better organised than ever 
before. 

Fifty Years Hence 


It is tempting but not very profitable to 
try and imagine what will have been 
accomplished, say fifty years hence, if this 
acceleration continues. Many have indulged 
in speculations on the intellectual reactions 
which the great pace of the advancing front 
of science may involve. It has been sug- 
gested that life may not be long enough 
for the would-be investigator so to store 
his mind as to reach the growing frontier 
where his work should begin. Again, 
chemists may well consider. that the pace 
of advance may be such that no human 
mind will be able to correlate into any 
significant whole the enormous accumula- 
tion of chemical facts. Yet I believe that 
man’s curiosity about the universe and his 
own complex self will increase and that the 
astonishing growth of our science of 
chemistry will continue. 

Chemistry has been defined as the science 
of substances—their structure, their pro- 


perties and the reactions that change them 
into other substances. For a long time the 
history of chemistry was a record of the 
study of up to 92 chemical elements and 
their compounds. The 26 letters of the 
alphabet can be combined. into hundreds of 
thousands of words, each with a different 
meaning. What, then, are the potentialities 
before the chemist, with some 92 elements 
at his command? Nevertheless, at intervals 
during the last half-century prophets have 
confidently predicted the demise of in- 
organic chemistry and even of organic 
chemistry. Chemistry, however, has con- 
founded the prophets by its amazing 
vitality. The award of the Notel Prize for 
chemistry for 1951 to E. M. McMilland and 
T. Seaborg directed the attention of the 
whole scientific world to the most spec- 
tacular advance made in chemistry for a 
long time: the extension of the Periodic 
System from element 92, uranium, to 
element 98, californium. 


Beyond Element 98 


It is natural to ask, will other trans- 
uranium elements be identified and the table 
extended beyond 98? Drs. Seaborg and 
McMillan think so. Further, they feel they 
can predict the chemical properties of these 
elements of the future. Particularly impor- 
tant in this work was the development of 
ultra-microchemical methods of analysis 
which enabled, the chemistry of the trans- 
uranium elements, usually available in 
millionths of a gram, to be investigated. 

Chemistry already has made an indispen- 
sable contribution to atomic energy research 
and development and chemists will fill a 
major réle in establishing nuclear power 
as a benefit to humanity. The next phase 
in the development of atomic power pro- 
bably depends more on new materials than 
on any discovery in nuclear physics or 
improvement in atomic technology. This 
extension of technological interest in new 
metals, all over the world, is bound to 
emphasise the need for broadening our 
knowledge of both the familiar and un- 
familiar elements and compounds. It is sur- 
prising how little we know about many of 
the chemical elements, even the metals. We 
know still less about certain elements which 
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lie midway between the metals and the non- 
metals, the so-called metalloids. A host of 
new researches have been set in motion 
primarily by the needs of the atomic energy 
programme. However, the results may well 
be the starting-points of new developments 
in every phase of industry. 

Amongst the problems which arise in 
physical and inorganic chemistry are those 
concerned with the behaviour of solid and 
liquid inorganic salts and metals at high 
temperatures. Of primary interest is the 
solution chemistry of many inorganic ions 
and complexes, whilst the effect of radia- 
tion on various kinds of liquids, solids and 
solutions poses problems of great com- 
plexity. Basic studies of corrosion pheno- 
mend are also of considerable importance, 
while the search for new materials for con- 
structional purposes is imperative. Most of 
the elements have been surveyed for their 
neutron absorption and as a result special 
attention has been focused on the chemistry 
and metallurgy of beryllium, zirconium and 
other metals and alloys. 


Background to be Filled In 


It will be apparent that in pressing ahead 
for practical results it has been necessary 
to forgo much fundamental work. In due 
course it will be desirable to fill in the 
scientific background. These few remarks 
indicate the range of problems confronting 
the chemist who finds in the advancement 
of knowledge an engrossing adventure. 

It has been mentioned that the less 
common metals are assuming increasing 
importance, but the use of many of them 
in industry must be severely curtailed by 
the limited supplies available. Actually it is 
a vicious circle. New ideas are not developed 
because of the shortage of the element, and 
at the same time it does not appear worth 
while to develop methods for increasing 
supplies when uses are not apparent. 

In the search for new metals the vacuum 
induction furnace has played a major réle. 
By this technique the preparation and melt- 
ing of metals can be catried out free from 
oxygen, nitrogen or carbon and without 
contact with ceramic crucibles. 

The reduction of the iodide of a metal 
in vacuo, developed experimentally some 
twenty-five years ago, is being applied on 
a large scale to yield very pure metals. 

The reduction of the tetrachloride by 
liquid magnesium has produced tons of 
titanium and zirconium, two of the most 
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difficult metals to prepare. The more 
optimistic predictions for titanium as a high 
temperature material failed to be realised, 
but titanium continues to find favour as a 
metal of exceptional promise in aircraft, 
marine and armament work. 

Zirconium is entering a new era. The out- 
standing property of this metal is its excel- 
lent corrosion-resistance, whilst its very 
small affinity for neutrons commends its use 
as a structural material in atomic power 
plants. 

The carbides of both titanium and zir- 
conium are also in the news. The first is 
proving suitable for jet engine applications 
whilst the second is of interest as a source 
of zirconium tetrachloride for the produc- 
tion of zirconium metal. Both titanium and 
zirconium appear to have a future in impor- 
tant alloys which can be made by arc melt- 
ing in argon or helium atmospheres. 

Interest is maintained in mixtures of 
refractory metals and oxides such as, for 
example, titanium and alumina. It is said 
that such mixtures withstand higher tem- 
peratures than are possible for the metal 
alone. Amongst the special oxide refrac- 
tories is zirconia with traces of calcium 
oxide. This is used in the manufacture of 
turbo-jet engine blades. 

Electrolytic methods for the production 
of titanium are being explored, and there 
is little doubt that at the accelerated rate 
at which research is being carried out 
results of great importance will emerge in 
this field of the less-known metals. 


Pure Hafnium on View 


It is significant that in the U.S.A., quite 
recently, industry got its first chance to see 
pure hafnium metal. Hafnium is always 
present as an impurity in zircon sand which 
is used as a source of zirconium. 

Another development of the utmost 
importance concerns the rare element ger- 
manium, whose existence was predicted by 
Mendeléeff in 1871 before its discovery in 
1886. In 1948 the Bell Telephone Labora- 
tories in the U.S.A. produced a crystal 
triode—a germanium crystal with two cat’s 
whiskers spaced a hairbreadth apart on its 
surface—which when incorporated in a 
valveless radio receiver operated a loud- 
speaker. Few could have foreseen that when 
the early cat’s whisker and crystal wireless 
set was superseded by the modern ‘sets 
using thermionic valves that the crystal 
would again become the focal point of 
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development. With investigations proceed- 
ing so rapidly it is difficult to foresee the 
full implications of this valuable discovery 
of 1948. However, this new situation calls 
for supplies of germanium, and hitherto 
germanium has been difficult to obtain. 

A British firm has recently perfected a 
commercial process for the extraction of 
germanium from flue dust and it is hoped 
that this country will be independent of 
imported supplies. The story behind this 
development is a fascinating one. Some 
years ago Professor Goldschmidt, a Nor- 
wegian scientist, in the course of his geo- 
chemical research, examined a piece of 
British coal spectrographically and found it 
contained an unusually high percentage of 
germanium, much of which remained in the 
ash. Further search revealed that it came 
from Hartley Colliery, near Newcastle- 
upon-Tyne, most of whose coal was found 
to contain recoverable quantities of both 
gallium and germanium. My old friend, the 
late Sir Gilbert Morgan, at that time Direc- 
tor of the Chemical Research Laboratory. 
Teddington, was able to establish that the 
germanium content varied according to the 
source of the coal and that the greatest 
concentration of this element occurred in 
the dust deposited in the flues of gas works 
producer plants. Upon these observations 
the new process is founded. 


Pure Oxygen Blast Furnace 


It must not be inferred that the rarer 
elements are the only elements which are 
commanding special attention at the present 
time. Recently at Liége, in Belgium, nine 
countries including Britain co-operated in 
the design, construction and trial of a new 
type of blast furnace, which will run on 
pure oxygen instead of air. Behind this idea 
lies the possibility of a revolution in iron 
and steel making. In practice much will 
depend on the feasibility of making cheap 
oxygen in great tonnage. 

Silicon, which occurs widely in nature is 
much in the news nowadays. Industry is 
interested in at least three groups of silicon 
compounds, the silica sols, silicon esters and 
silicones. The silicones represent an impor- 
tant range of compounds which since 1943 
have been prominent in industrial practice. 
The production of silicones in Great Britain 
has hitherto been comparatively small, but 
supplies will be much greater in the future, 
and this will promote the wider use of these 


THE CHEMICAL AGE 321 


extremely useful substances. One of their 
most important properties is their water 
repellancy. A valuable characteristic of a 
silicone film is that it is chemically inert and 
does not deteriorate on prolonged exposure 
to moisture, sunlight and weathering. These 
properties are utilised by incorporating 
silicones in automobile and _ furniture 
polishes and in the waterproofing treatment 
for nylon and other fabrics. 

The simplest silicones are the methyl 
silicones, which may exist as oils, resins and 
rubbers. Resinous silicones have excellent 
dielectric properties and are used for elec- 
trical insulation. They are stable at tempera- 
tures at which the usual organic insulating 
materials decompose rapidly. Silicone rubber 
may be used for electrical insulation and 
for other purposes for which rubber is 
required, especially at elevated tempera- 
tures. 

Valuable Substances 


It will be evident that the chemist has 
evolved a group of substances with entirely 
novel properties which are proving most 
valuable in many ways. Historically it is of 
great interest to recall that the foundations 
of organosilicon chemistry were laid by the 
researches of Professor F. S. Kipping at the 
University College, Nottingham (now the 
University of Nottingham). Over the period 
1899-1944 he demonstrated the wide range 
and variety of these compounds. However, 
the full implications of his work were not 
generally realised and it was only during 
the Second World War that the value of 
organosilicon compounds became fully 
apparent, largely as an outcome of investi- 
gations by American chemists. 

Again, there are few known elements 
which have not been used in attempts to 
make fluorescent materials. The largest con- 
sumer of these fluorescent substances or 
phosphors is the fluorescent lamp. The 
world production of these lamps is now at 
least 100 millions annually, demanding tons 
of phosphors of the highest purity. Some of 
the best-known phosphors have their proto- 
types in natural minerals, but there is still 
much to discover and explain about these 
remarkable materials. In this field of work 
the active co-operation of the inorganic 
chemist, the physical chemist and _ the 
physicist continues to extend our knowledge 
of chemical substances which about twenty- 
five years ago were laboratory curiosities 
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and are now made on an industrial scale. 

In recent years, developments have pro- 
ceeded with great rapidity in the field of 
fluorine chemistry. The preparation of 
fluorine by Moissan in 1886 solved one of 
the major problems in chemistry at that 
time and between the years 1900-1925 the 
brilliant Belgian chemist, Swarts, laid the 
foundation of organic fluorine chemistry. 
During the past twenty years, workers both 
at home and abroad have developed 
methods for the controlled interaction of 
fluorine and organic compounds. This has 
given that remarkable category of com- 
pounds, the fluorocarbons. A detailed study 
of CF,Cl, has shown that it is non-toxic, 
non-corrosive, non-inflammable, has no 
odour and is not absorbed by foodstuffs, etc. 
Such compounds—the Freons—are used 
extensively in the United States in air- 
conditioning and refrigeration and com- 
mercially are the most important group of 
organic fluorine compounds. Research in 
this subject is very active and the results 
indicate that fluorine chemistry has a bright 
future. 


Industrial Structure Changes 


Detailed final results of the 1948 Census 
of Production are now becoming available 
and the preliminary examination discloses 
an illuminating picture of the changing 
structure of British industry. The census 
has confirmed great changes in the relative 
importance of the various industry groups. 
A shift in productive resources and output 
from industries such as mining and textiles, 
towards engineering, vehicles and chemicals, 
is clearly revealed. This is no new pheno- 
menon, for it has gone on at least since 
the beginning of this century and has been 
an important factor in the industrial pro- 
gress of Britain. 

The growth of the chemical industry is 
spectacular. The industry owes its existence 
to research and development, while its 
growth has been promoted through new 
markets and the introduction of new pro- 
ducts. By starting with a comparatively few 
substances and combining these into various 
forms, an ever-increasing range of new pro- 
ducts, useful for countless purposes, have 
teen made available. It has been a spear- 
head in the drive for exports, particularly 
in the groups of drugs, medicinals, dyes, 
fertilisers and alkalies. This industry faces 
lively and exciting competition in the world 
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chemical market, but intensive research, 
manufacture of new products, the use of 
improved methods as well as a vast pro- 
gramme of reconstruction and expansion, 
should give it a powerful position. 

Incidentally, there are many voices raised 
today to impress on us the importance, the 
prime importance, of chemistry to industry, 
agriculture, medicine and defence. It is most 
desirable that this should be said and said 
often. There is real danger, however, that 
the practical applications of chemistry 
rather than its theoretical principles and 
fundamental discoveries should be upper- 
most in our esteem. Perhaps this is tradi- 
tional. Alchemy was a _ very utilitarian 
pursuit of the elixir of life, whereby age 
and death might be defeated, and of the 
‘philosopher’s stone’ which would trans- 
mute all the elements into gold. No one can 
say what useful practical device may 
ultimately come from discoveries made 
purely in the pursuit of knowledge. Applied 
science draws its lifeblood from _ pure 
science. Although we may be fascinated by 
applied science, it must never weaken our 
allegiance to pure science. 

I should like now to refer to a special 
aspect of the advancing front of chemistry. 
Mr. Winsten Churchill put food first, in 
schemes for a better post-war world. During 
the past decade, however, most people have 
had an uneasy feeling that all is not well 
with their food. As one authority expresses 
it: ‘Between the scientist and the bureau- 
crat, eating has lost much of its pleasure 
and nearly all of its taste. A few months 
ago Dr. Magnus Pyke, who used to te 
Principal Scientific Officer (Nutrition) to the 
Ministry of Food, wrote a lucid account 
of what is done to the food which the 
townsman eats today. In Townsman’s Food 
Dr. Pyke gives some surprising and enlight- 
ening information atout’ the chemical pro- 
cesses which are used to preserve or 
‘improve’ food (the inverted commas are 
Dr. Pyke’s own). 


Chalk in Flour 


For example, we are told that it is con- 
sidered that the increased amount of phytic 
acid in high extraction flour reduces the 
human intake of calcium. Therefore, 14 oz. 
of chalk are added to each 280 Ib. sack of 
flour to balance this loss. Incidentally this 
action has caused a shortage of the sub- 
stance used for whitening ceilings. Again, 
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we are informed that fiour from reasonably 
clean, new-crop wheat contains up to 18 
mouse hairs per Ib. Flour from good quality 
old-crop wheat contains up to 180 per Ib. 

Equally alarming is the widespread 
adulteration of food. The meat content of 
galantine and luncheon sausage need be no 
higher than 30 per cent. ‘ Fresh fruit stan- 
dard’ jam contains only 20 per cent of 
strawberries or 30 per cent of raspberries. 
‘Full fruit standard’ jam is an artificially 
dyed product manufactured from a sulphur- 
dioxide-preserved pulp. ‘Processed’ peas 
are hard dried peas taken from store, 
cooked and dyed green. ‘Fresh eggs’ may 
have been in store for nine months. It is 
salutary that the townsman should know 
the price that he pays for his varied diet. 

To appreciate the full significance of this 
problem of chemicals in food it is neces- 
sary to examine the background. During 
the last fifty years there has been a gradual 
decrease in home preparation and cooking 
of food. At one time it was usual for most 
food to be prepared and cooked in the 
house. This no longer applies. In fact, now- 
adays, a great industry has been created 
which guarantees a steady supply of fruits, 
vegetables and processed products, and is 
founded on discoveries made in chemistry, 
biology and engineering. Moreover, there is 
every indication that the large-scale prepara- 
tion, processing and cooking of food will 
increase throughout the world. 


Only Useful Chemicals 


Both in this country and the U.S.A. the 
legislature has expressed concern at the 
position. C. A. Adams has pointed out that 
‘if we cast our thoughts back to the work 
of the Committee on which our present 
Preservatives Regulations are based, it will 
be remembered that the basic philosophy 
was that chemical substances should not 
ordinarily be added to food. As a corollary 





it followed that when chemicals were added, 
their number should be limited to those 
fully justified by doing a useful job, and 
leven then the quantity used should be con- 
rolled. 

Perhaps the greatest controversy has 
arisen over flour. Mellanby showed some 
five or six years ago that flour with nitro- 
gen trichloride as an ‘improver’ was toxic 
o dogs and caused running fits. Rats, 
guinea-pigs and monkeys, however, were 
found to be immune and studies in human 
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subjects have also established that man is 
unaffected by agenised flour. It is wise, how- 
ever, to be on the safe side and this policy 
has teen adopted by eliminating nitrogen 
trichloride from flour treatment. 

Everybody has heard of surface active 
agents but perhaps their use in food is not 
always clear. Essentially they are com- 
pounds which reduce the surface tension 
between oil/water interfaces or between a 
liquid and a solid. Accordingly they find 
applications in the bakery and confectionery 
trades, in cakes, buns, ice cream, salad 
cream and numerous other products. Some 
of these substances are used as fat-extenders 
and it is claimed that by the use of a small 
proportion of them as much as 50 per cent 
of the normal amount of fat required for 
a food can te saved. 


More Investigation Needed 


Two, materials of this type have been the 
subject of some argument—polyoxyethylene 
stearate and glyceryl monostearate. Poly- 
oxethylene stearate has been used in the 
making of bread and confectionery and 
whilst it is found to be non-toxic in acute 
and chronic tests, rather large doses may 
give rise to diarrhoea. It has been suggested, 
therefore, the possible effects of the chemi- 
cal on gastro-intestinal function should be 
more extensively investigated. 

The effects of glyceryl monostearate have 
not as yet been extensively studied and 
whilst the available evidence suggests it is 
essentially a non-toxic substance, wider con- 
firmation of this view. is very desirable. 

There is little doubt that the wide pub- 
licity which this subject is receiving will 
call for planned administrative action in 
this country. 

From my address today some may feel 
that even if chemistry has given with one 
hand it has taken away with the other. The 
answer, of course, is not to cancel out the 
magnificent discoveries I have spoken 
about but to go forward to still greater 
achievements which may lead to readjust- 
ment. Not all such achievements can be 
realised in scientific establishments. Some 
must be the outcome of investigations by 
the economist, some by the social scientists 
and some by the legislator. 

Actually, chemists and chemistry have 
never enjoyed the wholehearted approval of 
people everywhere. As human beings, the 
chemists are much as other men when 
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distributed statistically over the whole spec- 
trum of human folly and wisdom. Never- 
theless, chemistry has made a full contribu- 
tion to human happiness and as _ such 
deserves the support of society. 

There is quite a considerable and power- 
ful class of people who hold that chemistry 
is opposed to culture and that a training 
in the so-called humane studies renders 
those who have received it broader in 
mind and sounder in judgment; in fact more 
fitted for high and lucrative offices. Even 
schoolmasters have been known to advise 
gifted pupils that they should avoid science 
at all costs. As one headmaster expressed 
it, specialisation in science involved a 
sacrifice for the public schoolboy, for it 
meant he must give up the study of Greek 
and in this sense he separated himself from 
the intellectual aristocracy of his school. 


Prejudice Will Die 


Further he considered there was a grow- 
ing reaction against the teaching of chemis- 
try because it was not sufficiently stimulating 
intellectually. This prejudice will die out, 
but it is difficult to assess the harm it will 
do in the meantime. The headmaster con- 
cerned evades the real and fundamental 
difficulty which Sir Charles  Grant- 
Robertson states so eloquently in his British 
Universities. 

‘Every educated man and woman knows 
well that he or she has been fortunate if 
in twelve or fifteen years of school and 
university education they have, among fifty 
or sixty teachers, come under half a dozen 
men or women who, by some unanalysable 
alchemy of method or inexplicable quality 
of personality, turned routine into inspira- 
tion, and revealed windows and sunlight in 
what, but for them, would always be blank 
and imprisoning walls.’ 

Some years ago the scholastic agent in 
Mr. Evelyn Waugh’s Decline and _ Fall 
assured Paul Pennyfather that it was 
amazing what one could teach when one 
tried. ‘Why only last term,’ he said, ‘we 
sent a man who had never been in a labora- 
tory in his life as senior science master to 
one of our leading public schools. He came 
wanting to do private coaching in music. 
He’s doing very well, I believe.’ 

Today, this satire is too near reality to 
be comfortable. The lack of competent and 
enthusiastic teachers of chemistry may well 
imperil the future of chemistry. 
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Summer School on Welding 


THE British Welding Research Association 
recently held its second Summer School at 
Ashorne Hill, Leamington Spa. A total of 
275 student members attended the school, 
which was of two weeks’ duration. Lectures 
and demonstrations relating to practical 
aspects of welding were included in the 
first week, while the second week was de- 
voted to more specialised subjects such as 
metallurgy and physics of welding, testing 
and inspection, design by analysis and ex- § 
periment, etc. 

Altogether, over seventy 
given by a large group of scientists and en- 


7” 


lectures were f 





gineers from industry and the universities, 
and from research organisations including 
the B.W.R.A. A number of member firms 
of the Association provided equipment to 
demonstrate the latest advances in welding 
technique and processes and also the appli- 
cation of modern methods of non-destruc- 
tive testing. 

As in 1951, the School was eminently 
successful and many requests for a similar 
training course next year have been re- 
ceived by the Association. Consideration ‘| 


therefore being given to holding a third 
school in the spring of 1953 and further 
announcements about this will be made in 7 
due course. 


Titanium Oxide Pigments 

The prices of their range of full-strength 
anatase and rutile pigments have been 
advanced with effect from 1 September by 
National Titanium Pigments, Ltd. 

Prices for full-strength anatase pigments 
are increased by £5 per ton, and for ‘ Runa’| 
Rutile Grade R.G. by £7 per ton. No 
change, however, will be made in the prices 
of their standard range of reduced pig-f 
ments, ‘ Tiona’ 70 Titanium White, ‘ Tiona’} 
50 Titanium White, ‘Tiona’ 25 Titanium) 
White and ‘ Tocarba’ 25 Titanium Pigment. | 


Organic Dyes Exports 

Under the terms of an Open General 
Licence, issued by the Board of Trade and 
operative from 1 September, 1952, the 
export of synthetic organic dyes, with some 
exceptions, notably those which fall within 
Groups 13(1) of the First Schedule to the 
Export of Goods (Control) (Consolidation) 
Order, 1952, is permitted to all destinations 
except China, Hong Kong and Tibet. 
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Shareholders Hear Judgment 


C.I.L. Considering Anti-Trust Decision 


HAREHOLDERS of Canadian Indus- 

tries, Limited, last month received a 
letter from the company outlining the recent 
United States Court judgment ordering 
Imperial Chemical Industries, Limited, of 
the United Kingdom and E. I. du Pont de 
Nemours & Company of the United States 
to end their joint interest in Canadian Indus- 
tries, Limited, of Canada. 

The letter, signed by G. W. Huggett, 
C.LL., chairman, and H. Greville Smith, 
president, sets out a choice of four plans 
suggested by the United States court by 
which that joint interest in the Canadian 
company might be ended. 

The plans are: (a) sale of shares of C.LL. 
stock owned or controlled by LC.I. and du 
Pont to parties unassociated with the two 
companies; or (b) sale of the stock owned 
by either L.C.I. or du Pont to such unassocia- 
ted parties; or (c) sale of the stock owned 
by du Pont or LC.I. to the other; or (d) 
segregation or physical division of the plants 


» and properties of C.L.L. between I.C.I. and 


ade in} du Pont so as to create in Canada a situa- 


tion in harmony with U.S. laws. 

Any of the defendants or the United 
States Department of Justice may appeal to 
the Supreme Court of the United States 
within 60 days of the date of the judgment. 
the letter notes, but adds: ‘The company 
has no information as to whether or not an 
appeal is likely to be lodged.’ 


Result of Civil Action 


The letter states that the judgment handed 
down in New York on 30 July, results from 
a civil action brought by the United States 
Department of Justice against I.C.I. and du 
Pont. 
a breach of the Sherman Act (U.S.A.) by res- 
training the foreign trade of the United 
States by various means, including their 
joint interest in and their relations with 
CILL. They were found to have contra- 
vened the Sherman Act in an opinion handed 
down last September. The more recent 
judgment prescribes remedies. 

The letter states that any plan proposed 
under the first three options outlined above 
would involve a rearrangement in the 


The Department of Justice alleged, 


ownership and existing relationships of the 
company, while a plan proposed under the 
fourth opinion would entail the division of 
the company int» two separate organisa- 
tions, and adds: 

It is not known what plan will be pro- 
posed. ‘The company, however,’ it is 
stated, ‘has received assurance of I.C.I. and 
du Pont that if they would decide to sub- 
mit a plan involving segregation or physical 
division of the plants and properties of the 
company they will, before submitting the 
plan to the United States Court, consult 
with the board of directors of C.LL. as to 
the effect of such plan on the interests of 
the preferred and common shareholders.’ 


Six Months Grace 


The two defendants, LC.I. and du Pont 
must submit to the United States Court their 
plan for remedial action within six months, 
the U.S. Department of Justice may pro- 
pose modification within 60 days after that. 
The final plan is to be completely imple- 
mented within one year of the plan being 
approved by the U.S. Court. 

Though not a defendant, C.I.L. employed 
United States counsel and applied to the 
United States Federal District Court for an 
opportunity to be heard when the I.C.I. and 
du Pont plan is submitted for approval. The 
United States Court did not accept the 
application but refrained from _ ruling 
whether or not an application would be 
entertained at a later date. 

C.I.L. was formed in 1910 by LC.I. and 
du Pont who have owned a substantial in- 
terest in the company since that time. I.C.I. 
and du Pont each own about 42 per cent 
of the common stock and the balance is neld 
by the public. Substantially all of the 
46,500 7 per cent $100 cumulative preferred 
shares are held in Canada. The common 
stock consists of 7,055,114 no par value 
shares. At current market prices of $38 a 
share for the common the LC.I. and du 
Pont holding would be valued at about 
$225,000,000 and the public holding of the, 
balance of the common stock and all of the 
preferred stock, also at current market 
prices, would be valued at about $50,000,000. 
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T. DRYDEN LTD. 


COMPLETE LABORATORY FURNISHERS 
FOR 
PURE 
CHEMICALS AND ACIDS 





THERMOMETERS 


SCIENTIFIC 
APPARATUS & GLASSWARE 
HIGH CLASS FURNISHING 
South Wales Distributors for all 


PRINCIPAL APPARATUS 
MANUFACTURERS 





APPARATUS and PLANT 
for the manufacture of 
FULLY SYNTHETIC FIBERS 

from the raw materials to the 

Fiber ready for Spinning, 
with 
PERIODIC and CONTINUOUS POLYMERISATION 
KARL FISCHER, 
CHEMICAL PLANT MANUFACTURERS, 
161-165 Holzhauser Strasse, 


BERL!IN-BORSIGWALDE 


W-Sector 

















LANDORE + SWANSEA 


PHONE SWANSEA 55844/5 














FIRE! 


WHICH COLOUR 


NU-SWIFT ? 


Red, blue or black? Distinctive colours for 
different fire risks prevent costly errors. 
Are your extinguishers the right colours? 
Write, or phone Elland 2852, for free advice. 


NU-SWIFT LTD. - ELLAND - YORKS 
In Every Ship of the Royal Navy 

























or the job in hana / 


We are specialists in 
the manufacture of 
Bolts, Nuts, studs 
and machined parts 
from bar materials, 
in all classes of Heat- 
resisting and Stain- 
less Steels. 
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mm Economical Corrosion Protection 
German Work on Iron Structures 

RS, 


N any large chemical works in which con- 
sideratle amounts of iron or steel con- 
struction are used the problem of corrosion 
protection is paramount. In an article on 
economic protection in such cases in 
% Chemische Industrie (July, 1952) O. van 
' Rossum describes the use of metallic films 
and coating in such cases, giving the nature 
} and extent of the corrosive forces and 
‘atmospheres involved and the difficulties 





gee es, 





~__ 





. attending paint adhesion and_ stability. 
for After much practical test a system of metal- 
oat lising has been evolved which appears to 
ice. have given good results. 

| Numerous advantages over painting are 
avy | claimed: (a) sharp points and edges and 


» roughness of surface generally can be more 
effectively dealt with; (b) in metallising, as 

______ 4 with zinc, the risk of sand,-dust or other 
spoiling of the coat is absent; (c) any differ- 

fg ence of potential arising between metallised 
FL coating and iron base is favourable rather 
"§ than otherwise; (d) heat used in metallising 


'§ dissipates any moisture that may be present; 

S > (e) metallic coatings are much less sensitive 
/ 4) to mechanical injury or abrasion than paint. 

, ' Comparative tests extending over a year 


‘) were made in different parts of a large 
‘> chemical works, using zinc, hydronalium, 
or aluminium metal-spraying, and the best 
known anti-rust paints. It was abundantly 
clear that zinc metallising was the most 

effective method, with a zinc coating of 0.08 

} to 0.1 mm. thick. There was no base metal 
} corrosion; nor did the edges of the 14 mm. 
sheet iron show any sign of rust or weather- 
ing. Neither the aluminium nor hydro- 
nalium—and still less the paint—showed 
anything like such good resistance. 

In 1950 after these favourable preliminary 
results a gasometer and some pipe systems 
and connections were treated by the zinc 
Spray method. In order to ensure sufficiently 
thick and uniform coating the surface is 
covered with large meshed wire netting, 
with squares of about 40 by 40 cm, after 
tfemoval of which the uncoated parts (due 





to covering by wire) are further sprayed. 
Without some such device uniform spray- 
ing is said to be very difficult. With 
smaller surfaces such as piping, where such 
method is hardly possible, other means of 
securing uniformity, such as constant thick- 
ness testing must be adopted. It is often 
advisable to paint after zinc spraying, for 
which the zinc provides an ideal base. But 
the paint must be brushed on, not sprayed, 
otherwise air-filled cavities form in the rela- 
tively porous metal coating. If sand-blast- 
ing of any surfaces is necessary it is most 
important that all traces of sand should be 
removed. 

Further tests were made to study the be- 
haviour of the zinc coating under extremes 
of temperature, say from +20 to —20°C, in 
the case of conductors, piping, or other 
apparatus and parts. The metal coating 
stood up to these conditions very well; but 
in some cases zinc metallising cannot be 
recommended, as in acetylene piping. In 
regard to costs, if the zinc coat is followed 
by two coats of chlor-rubber alkyd-resin 
paint the cost is about DM 16.75 per sq. 
metre, or double that of a four-coat paint- 
ing alone (alkyd resin base); but since the 
life of the treated surface is more than 
doubled, zinc metallising proves more econo- 
mical in the long run. 





The Use of Cerium 

Cerium Metals Corporation, 153 Waver- 
ley Place, New York 14, N.Y., has 
announced that the complete text of H. 
Morrogh’s ‘ The Harmful Influence of Some 
Residual Elements in Magnesium-Treated 
Nodular Cast Irons and their Neutralisation 
by Cerium,’ is now available. This material, 
consisting of 24 pages of text and 12 pages 


_of illustrations appeared originally in the 


Journal of Research and Development of 
the British Cast Iron Research Association. 
Copies are available from Cerium Metals 
free of charge. 
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Non-Ferrous Metals 
Census of Production Report for 1948 


HERE has been a considerable increase 

in the number of firms engaged in the 
manufacture of non-ferrous metals (other 
than precious metals). The number of estab- 
lishments employing more than 10 persons 
was 475, for Great Britain only, in 1948, 
compared with a total of 373 for the United 
Kingdom in 1935. 

This is revealed by the comprehensive 
survey of the Non-Ferrous Metals (Smelt- 
ing, Rolling, etc.) trades given in the Final 
Report on the Census of Production for 
1948, Volume 3, Trade G, published by the 
Board of Trade (HMSO 4s. 6d. net). 


Establishments Concerned 

The report relates to establishments en- 
gaged wholly or mainly in the manufacture 
of non-ferrous metals from the preliminary 
stage, and which are included in the mini- 
mum list heading 49 in the Standard Im- 
perial Classification. 

Establishments of which the chief busi- 
ness is the production of goods advanced 
beyond the semi-finished stage are dealt 
with in reports on other trades. 

Comparisons are shown by tables of the 
number of persons employed, stocks, out- 
put, salaries, capital expenditure, etc., for 
the years 1948, 1937 and 1935. 

Expansion of the industry is shown in the 
gross output (production) which was more 
than three times larger in 1948 than in 1937. 
Value is shown as £246,821,000 in 1948 
for Great Britain only, compared with 
£78,239,000 in 1937 and £51,622,000 in 
1935 for the United Kingdom. 

Of the 475 establishments, analysis by 
size showed that in 1948 the average num- 
ber employed in 307 was under 400, in 44 
under 1,000, in 14 under 1,000, with only 
10 more than 1,500. Distribution showed 
that 422 firms were established in England 
(with a net output of 83.2 per cent), 19 in 
Wales and 34 in Scotland. 

Anlaysis according to _ specialisation 
within the trades showed that, in 1948, 
aluminium and magnesium producers were 
the most numerous (159), followed by 
copper and brass (144), others being zinc 
(52), lead (40), tin (18) and remainder of 
the trades (62). 

Sales (or production) in the trades of 
other than principal products in Great Bri- 
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tain in 1948 included the following chemical 
manufactures: lead compounds, 199,200 
cwt.; copper sulphate, 330,100; other 
chemicals 248,000. 

The number of persons employed by 
private firms in Great Britain in 1948 totalled 
103,197. This figure covered persons em- 
ployed on special work by establishments 
employing 100 or more persons and included 
192 operatives and 369 administrative, tech- 
nical and clerical employees engaged on 
research not directly connected with current} 
production. 

Costs of repair and maintenance in 1948 
including plant, machinery, buildings, etc., 
amounted to £1,536,000. Payments for® 
research work. totalled £248,000, of which’ 
£61,000 went to research  associations,| 
£6,000 to universities, institutions, academic) 
bodies and similar agencies, and £181,000% 
to other commercial concerns. 





Plant and machinery acquired in 1948 
were valued at £3,995,000 (new) and £943,000 
(second hand), while disposals amounted to 
£285,000. 

The value of stocks of finished products 
and work in progress rose from £22,133,000) 
at the beginning of 1948 to £25,350,000 at} 
the end of the year. Stocks of materials) 
were slightly lower at the end than at the? 
beginning of the same period. 


Institute of Metal Finishing 


THE annual autumn meeting of the Insti- 
tute of Metal Finishing (incorporating the 
Electrodepositors’ Technical Society), will! 
be held at the Grand Hotel, Birmingham, 
on Wednesday, 22 October. ; 


Proceedings will begin with the business!) 
session at 11.30 a.m. to be followed by an? 
informal luncheon. 


In the afternoon the first Hothersall 
Memorial Lecture will be delivered at 2.30 
p.m. by Dr. G. E. Gardam, A.R.C.S.j 
F.R.LC., F.I.M., who will give an appre- 
ciation of the contribution of A. W. 
Hothersall to electrodeposition. 


A reception at 7.0 p.m. by the president 
Mr. H. Silman, B.Sc., F.R.LC., 
A.M.I.Chem.E., F.I.M., will precede the in- 
augural banquet, at which the Hothersall 
Memorial: Medal will be presented to Dr. 
G. E. Gardam. Presentation will also be 
made of the Johnson, Matthey Silver Medal. 
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The Theory & Practice of Nitriding 


Case-Hardening of Special Steels with Nitrogen 


LTHOUGH metallurgists throughout 

the world have, for the past 20 years 
or more, devoted much attention to the 
theory underlying the nitriding process, and 
several explanations have been put forward. 
no agreed theoretical formulation has appar- 
ently yet been found. In this field too, as 
indeed in most others, the Russians have 
undertaken a considerable amount of re- 
search and have put forward several interest- 
ing theories. 

Much has been published on this subject 
in their technical and scientific journals. For 
example, Kontorovich has described his 
work of the past few years, including the 
nature of the hardness of the stable and 
metastable forms of the iron-nitrogen sys- 
tem (Zhurn. Tekhn. Fiz., 1950, 20, 53-65). 
A brief summary of this paper will be found 
at the end of this article; but it remains *to 
be seen whether a generally acceptable 
theory of the nitriding process can be based 
on it. Some interestesting work has also 
been done in Japan, as for example, on case 
hardening with manufactured gas, and on 
nitrogen as an alloying element in steels. 

Pending the establishment of a satisfac- 
tory theory it is a rather remarkable fact 
that the views held by the originator of the 
process, Dr. Adolf Fry, may be said to hold 
the field at present; namely, that the mechan- 
ism of nitriding seemed to be due to space 
lattice distortion, similar to the observed 
phenomena of quench hardening. Later 
work appears to support that view. This is. 
of course, only a partial explanation, and 
requires amplifying. Possibly it is not so 
remarkable after all that Dr. Fry’s work on 
the theoretical side has not so far been 
markedly modified or improved, for the 
same applies still more forcibly to the practi- 
cal side of his researches. 


Fundamentally Little Change 


Relatively little change has taken place 
in the fundamentals of nitriding, which are 
firmly established on the basis of his very 
thorough and comprehensive work. Some 
improvements have undoubtedly been made 
in plant and equipment such as electric fur- 
naces and ammonia gas units, and possibly 
in other directions. There has, however, 


been little or no radical change in the 
methods he described and used and that 
were specified in various British and German 
patents. There is little doubt that to-day 
this process is well established as one of 
the most valuable case-hardening and heat 
treatments of certain types of steel. 


Possible Improvements 


The chief lines along which further im- 
provement may best be anticipated would 
seem to be in shortening the period of 
nitriding, in speeding up production and 
cutting down capital and operating costs. 
Much interesting research is at present being 
done in this country and abroad on this 
subject, and results will be awaited with 
keen interest. The kind of steel used is 
of major importance; at first the method 
was limited to relatively few types, namely, 
those containing aluminium and chromium, 
as exemplified in the modern Nitralloy steels. 
However, the range of steels suitable for 
nitriding is being extended as, for example, 
the new tantalum-niobium steels. 

Other new ideas include the use of the 
glow-discharge for nitriding, with the steel 
workpiece acting as the cathode in the 
quartz cylinder held in a discharge tube. 
The glow discharge in an atmosphere con- 
taining nitrogen, such as air, moves the 
nitrogen positive ions at high speed towards 
the cathode. The constantly increasing 
development of the phosphating process, so 
valuable in many ways in the surface treat- 
ment of metals, now includes nitriding as a 
preliminary treatment. Another idea is that 
of nitriding in the presence of sodium amide, 
barium amide, or a hydrogen-nitrogen com- 
pound of calcium. Some of these and, other 
innovations are the subject of published our 
pending patents. 

The story of the origin and development 
of the nitriding process has often been told, 
and may here be briefly recapitulated, mainly 
from the literature of Nitralloy, Ltd., Shef- 
field, to whom the present writer is indebted, 
and especially to Mr. R. W. Alliott, M.A., 
who has been director and manager of that 
firm since its establishment in 1928. 

For many years nitrogen was thought to 
have merely a harmful effect on steel. 
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Braune showed this in 1905, and also demon- 
strated the ready absorption of nitrogen by 
iron when heated to 800°C. in a current >f 
ammonia gas. 


Fry’s Investigations 


Dr. Fry, of Fried. Krupps AG, Essen, 
began a thorough investigation in about 
1918 of the iron/nitrogen system, and soon 
established the existence of several different 
Fe-N combinations, such as Fe:N (11.1 per 
cent N), FesN (5.9 per cent), and a solid 
solution with low N content. He defined 
the conditions under which each may be 
formed, and found that steels that have 
absorbed nitrogen undergo a_peritectoid 
change at about 580°C. for pure iron, and 
600°C. and upward for alloy steels, accord- 
ing to their composition. Below this peri- 
tectic temperature the nitrogen is absorbed 
mainly as solid solution, not as nitride. 

The extent to which various elements com- 
bine with nitrogen when exposed to ammo- 
nia gas at the right temperature was next 
determined, also the stability of the result- 
ing nitrides. Aluminium ranked first in 
stability, its nitride being very stable and 
showing no loss of nitrogen even when 
heated to 1,000°C. Chromium, vanadium, 
titanium, tungsten and molybdenum also 
formed nitrides with high N contents. Indus- 
trial steels available at the time were 
nitrided and the results studied. Moreover, 
special steels containing the above alloying 
e'ements were made and their nitrided (case- 
hardened) properties thoroughly _investi- 
gated. Alloy steels containing principally 
aluminium and chromium were found to be 
the best for the desired purpose. 


First British Patent 


The first British patent in Krupp’s name 
for nitriding was No. 174,580 of January, 
1921, and Fry published an account of his 
researches in the Kruppsche Monatshefte, 
September, 1923. The process was 
developed on a commercial basis by Aubert 
and Duval Fréres in France, under licence, 
and brought to England by Pierre Aubert in 
1924, when the first laboratory experiments 
were made in Sheffield, leading eventually to 
the establishment of Nitralloy, Ltd., in 1928. 
Since then progress has been continuous, 
rising to a peak during the war. In the 
U.S.A. alone, over 100,000 tons of Nitralloy 
steel were made in 1944. Nitriding has 
become one of the most important surface 
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treatment processes in ferrous metallurgy. the 
Briefly, the process consists of subjecting B abo 
finish-machined parts made of a Nitralloy § cep 
steel to the action of ammonia gas in an § of 
electric furnace at a temperature of 500°C. § car! 
for the time necessary to produce the re- § def 
quired depth of case, which ranges normally § say 
from 20 hours for 0.2 mm. to 90 hours for C 
0.8mm. The parts to be nitrided are placed § ..,, 
in a gas-tight box of special heat-resisting of 
alloy, with inlet and outlet tubes for circu- ‘acl 
lation of the ammonia gas supplied direct mol 
from cylinders through a water bottle, giving fase 
about 4 in. back pressure. The tempera- i 
ture should be kept fairly constant (within sha! 
5°). On completion the furnace is allowed tics 
to cool down quickly to 370°C., the con- to | 
tainer taken out, avoiding air influx, and the | on 
parts removed when cool enough to handle. j 
Parts of the surface not to be case-hardened, f) 
such as keyways, threads, etc., can be fully A 
protected, by tinning or otherwise, against | oir 
the action of ammonia. 
) part 
Time-Saving Possibilities presi 
Among possible improvements are the use ore 
of higher gas pressures and/or temperatures aes 
in order to shorten the process time, and = 
the choice of the best steels for each parti- rnd 
cular purpose. As regards time-saving and tn 
higher temperatures, it must be borne in Nit 
mind that a long treatment also has its 
advantages, namely, the long, soaking anneal et 
given to the treated parts, thereby greatly oy 
increasing fatigue resistance. This is advan- m | 
tageous in such parts as crankshafts. Higher aan 
pressures are not necessarily always advan- ee 
tageous either. Floe, of the Nitralloy Cor- § “™ 
poration of New York, has published some | #4 
results of increased ammonia dissociation) ‘!" 
(Trans. Amer. Soc. for Metals, October, § 22" 
1943) and described these in B.P. 621,890. § 4 
However, in practice, it has been found that § PFO 
the complications of a dual NHs dissociation § '"s 
—say, 5, hours at 30 per cent and for the} ™ 
remaining period 85 per cent dissociation, § tT 
are disadvantages that more than outweigh § ©0st 
the economies effected. General practice is § on 
still 30 per cent. Higher temperatures have §j keer 
also involved undesirable complications. duri 
There has thus been little radical change § “0s 
in the basic process of nitriding itself, des- ther 
pite this persistent research. There has, § Mtr 
however, been a fairly considerable exten- § and 
sion in the range of alloy steels suitable for § 9 ¢ 
treatment, as can be seen above. The prin- § ance 
cipal steels in the Nitralloy series are still § at 1 
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the aluminium-chromium type containing 
about 1.1 per cent aluminium and 1.6 per 
cent chromium, giving a Vickers’ hardness 
of 1050 to 1150 after nitriding, and with a 
carbon content of 0.2 to 0.5 per cent, giving 
definite mechanical properties in the core— 
say from 35 to 98 tons tensile strength. 

Other steels are the austenitic kind, and 
several conforming to D.T.D. specifications 
of the high chromium-molybdenum type, 
including also a  vanadium-chromium- 
molybdenum steel. These, after nitriding, 
have a V.D.H. number of 800-850. They 
are largely used in engine parts, airscrew 
shafts, cylinders, dies and moulds for plas- 
tics, and so on, in fact for all parts subjected 
to hard wear. The field of application is 
constantly increasing. 


Only Partial Success 
Attempts have also been made to apply 


| nitriding to stainless steels, but with only 
| partial success so far. 


While corrosion- 
resistance is said to be greater than that of 
other nitrided steels it is less than that of 
ordinary stainless steel. In nitriding high 
speed steels for tools and so on, the ordin- 
ary gas process is not suitable, and a liquid 
cyanide bath is used. . Another develop- 
ment that is relevant here is in the graphitic 
Nitralloy steels. These -can be partially 
graphitised by a simple heat treatment, as 
well as being easy to machine, and they can 
be. nitrided to have the properties of the 
standard nitrided Nitralloy steels. They 
contain aluminium, chromium, and molyb- 
denum, with an adjustment of the silicon 
and aluminium contents (the graphitising 
elements) against the chromium and man- 
ganese (the carbide stabilisers), to give the 
required microstructure in the heat-treated 
product, with satisfactory nitriding charac- 
teristics. 

Many advantages may be claimed for 
nitriding. It is relatively cheap, with low 
costs for electricity, ammonia, and opera- 
tion; furnace depreciation and cost of up- 
keep are low; there is no distortion of parts 
during the process, provided instructions are 
closely followed; there is no quenching and 
therefore no risk of cracks; parts are 
nitrided in the finish-machined condition, 
and may only require a little cleaning with 
00 emery; greater hardness and wear-resist- 
ance are attainable, and are retained up to 
at least 500°C. Nitriding also imparts con- 
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siderable resistance to corrosion, though not 
quite up to stainless steel standard. The 
treated steels, moreover, have very high 
fatigue and corrosion-fatigue resistance. 

Nitriding has been the subject of several 
important patents, a selection ‘of which 
follows :— 


Hardness Investigated 


Work on the nature of the hardness of 
stable and unstable structure in the iron- 
nitrogen system is described by G. E. Kon- 
torovich and A. A. Sovalova (Zhurn. Tekhn. 
Fiz., 1950, 20, 53-65). Samples of commer- 
cial iron were nitrided at 640-800°C. and 
Vickers hardness determined at the surface 
and at 0.02 mm. intervals from the surface. 
When quenched after nitriding, samples had 
surface hardness of 224-340, with a maxi- 
mum of 700, when nitrided at 700°C., at a 
distance of 0.06-0.16 mm. from the surface. 
With a nitriding temperature of 670°C. and 
slow cooling surface hardness was 330, de- 
creasing to 130 at a depth of 0.22 mm. 
Microscopic examination showed that the 
solid solution of nitrogen in y-iron (nitrided 
austenite), on slow cooling, underwent 
eutectoid decomposition, with formation of 
a mixture of the a- and y-phases, having a 
hardness of 180.  Nitrided austenite con- 
taining over 2 per cent nitrogen did not 
transform when quenched. When the N 
content was greater than 2 per cent a mar- 
tensite structure formed, and with very low 
N concentration a ferrite-nitride mixture 
similar to troostite and sorbite formed. 
Nitrided austenite had a hardness of 220- 
260 martensite 500-700, ferrite-nitride mix- 
ture 350-500, ferrite 130-160, phases of 
columnar structure 458-687, and nitride mix- 
ture on the surface 224-340. 


Iron-Nitrogen System 


The iron-nitrogen system has recently 
been studied by K. H. Jack (Cambridge 
University), (Proc. Roy. Soc. Azos, 1951, 
200-215). Atomic distribution in N-austen- 
ite and N-martensite is described. Both 
these forms are iso-structural with the cor- 
responding Fe-C alloys; and observed unit 
cell dimensions vary with interstitial. atom 
concentration in the same way. A modified 
interpretation of the martensite structure 
accounts for all the X-ray diffraction data,’ 
including quantitative evaluation of the 
nitrogen alloy and unit-cell dimensions. 
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Prospects for Steel 


Problems of Maintaining Expansion 


HETHER the metal-using industries of 

the United Kingdom can maintain the 
progress made in the post-war period or not, 
must be largely dependent on the difficulty 
of expanding the exports of metal goods in 
an increasingly competitive market, and on 
the setting aside of sufficient income to sus- 
tain a rising level of capital investment at 
home. 

These are the conclusions drawn in an 
article ‘Steel Supplies and Industrial Pro- 
duction’ in the current issue of the Monthly 
Statistical Bulletin (Vol. 27, No. 7) pub- 
lished by the British Iron and _ Steel 
Federation. 


Output 50 Per Cent Up 


Output of the metal using industries in 
the U.K. has risen by more than 50 per 
cent since 1946, while their exports have 
nearly doubled over the same period. 

This great increase, both in production 
and exports could not have been achieved 
without favourable market conditions. 
During the post-war period there has teen 
a strong demand for metal goods both at 
home and overseas. 

Given these favourable demand condi- 
tions increased production of metal goods 
has been made possible by the expansion 
of the labour force and of the supply of 
raw materials. 

The most important contribution on the 
raw materials side has come from the 
greatly increased supplies of steel for home 
use. 

By the first half of 1950, supply had over- 
taken demand, orders were falling and steel 
allocation became unnecessary, while ex- 
ports of finished steel reached the highest 
figure for over 20 years. 

Abnormal demands created by the Korean 
war and rearmament, and limitations on 
production owing to raw material shortages 
have since given rise to a difficult supply 
position. 

This remarkable expansion of industrial 
output since the war has, however, been 
achieved with a less than proportionate in- 
crease in steel consumption. 

A major factor contributing to the more 
efficient use of steel has been the improve- 


ment of consistency in the quality of steel; 
this is now recognised by users, who are 
consequently willing to reduce safety 
margins. 

The other major reason why the volume 
of production in the metal-using industries 
has increased more rapidly than the input 
of steel is the relative increase, within each 
industry group, in the output of products 
whose value per ton of steel used is high. 

In the using industries themselves, there 
seems no reason to doubt that the trend 
towards the more efficient use of steel—in 
the widest sense—will be continued. The 
growth in their output might therefore 
reasonably be expected to outpace the 
advance in steel supplies. 

It is perhaps open to doubt whether the 





eeeters 


rate of advance witnessed in the post-war 7 
period can be maintained over the next few © 


years. 


past six years is measured from the low 


levels of 1946 when British industry was in} 


the midst of the changeover from war to 
peace, requirements. 


In the second place, the labour force in 


the metal-using industries can hardly .con- 
tinue to expand at the same rate as in re- 
cent years. 


German Competition 


An additional consideration so far as? 
exports are concerned is the re-emergence | 


of the German industry and the likelihood 
of keener competition from America. 
Expansion of metal goods exports on the 
same scale as during the last six years will 
therefore become a much harder proposi- 
tion. 

There will be a growing need to seek new 
markets and new products for export. The 
future would seem to lie with the export 
of the highest quality goods in which the 
‘import content’ is likely to be relatively 
low. 

On the home market there may well be 
limitations of a different kind. Here, the 
demand for metal goods is largely bound 
up with the level of capital investment, but 
the resources at present available for in- 
vestment are severely limited. 


For this there are several reasons. } 
In the first place the expansion of the 
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Chemicals in the Soviet Five-Year Plan 
High Targets for Soda, Fertilisers & Synthetic Rubber 


IRECTIVES for a_ Five-Year Plan 

covering the period from 1951 until 1955 
will be presented to the Congress of the 
Communist Party of the Soviet Union on 5 
October and were published by the Soviet 
Press on 20 August. The directives contain 
target figures for important chemicals and 
commodities of chemical interest, and 
though their informative value is limited 
because they are given in percentages of the 
1950 production (the actual size of which has 
never been officially disclosed) they indicate 
the general trend and pace of development 
and for this reason are worthy of careful 
consideration. 

While the total industrial production in 
the Soviet Union is expected to increase by 
70 per cent in the five-year period ending in 
1955, the output of soda ash is to be raised 
by 84 per cent, of caustic soda by 79 per 
cent, of mineral fertilisers by 88 per cent and 
of synthetic rubber by 82 per cent. The 
output of mineral fertilisers, soda and syn- 
thetic rubber in particular is to be increased 
at the greatest speed. The directives fur- 
ther specify ammonia, sulphuric acid and 
synthetic alcohol as products the output of 
which is to be raised, but do not indicate 
the extent of the proposed increase. 

Special efforts are to be made to increase 
the crude oil production. Between 1937 
and 1950 the Soviet coal output is believed 
to have risen from 110,000,000 to 200,000,000 
tons. By 1955 it is to be raised further by 
43 per cent, that is, if the 1950 estimate is 
correct, to 280-290,000,000 tons. The crude 
petroleum production in the Soviet Union 
advanced between 1937 and 1950 only from 
28,500,000 to 37,600,000 tons and is to be 
increased by 85 per cent, that is to 
69,600,000 tons, by 1955. 


Underwater Oil Extraction 


Underwater oil extraction is to be further 
developed, the production of. synthetic fuel 
is to be encouraged, more use is to be made 
of oil shale, of which there are large deposits 
in Estonia, and the production of natural gas 
and gas from coal and shale is to be in- 
creased. Oil refineries are to double their 
throughput, and cracking plants are to in- 
crease theirs by 170 per cent. New oil pro- 


cessing plant is to te erected near consuming 
regions. That the oil refining and cracking 
capacity is to be extended so much more 
than the production of crude petroleum may 
indicate an intention to import crudes from 
Rumania and other foreign sources. 
Reference is made in the directives to the 
chemical utilisation of petroleum gases. 
Particular attention is to be given to the all- 
round development of rubber production on 
the basis of oil gases. The output of syn- 
thetic fuel is to be increased—from shale by 
80 per cent—and presumably also by sub- 
stantial percentages from other raw materials. 


To Double Output 


Production of chemical equipment and 
apparatus is to rise by 230 per cent. A large 
part of the new plant will no doubt be 
installed in the oil processing works and the 
sections of the chemical industry for which 
target figures have been published. In addi- 
tion the directives provide for the installa- 
tion of ‘certain sections’ in new mineral 
fertiliser factories to ensure proper develop- 
ment of production in subsequent years. The 
production of superphosphates is to be 
arranged in Estonia, and full use is to be 
made of basic slag as fertiliser. This, 
together with the fact that special efforts 
have recently been made in countries of 
eastern Europe to develop sources of phos- 
phorus for agriculture suggest that progress 
of the apatite production is not as fast as 
desired. 

Among chemical products other than basic 
chemicals mentioned in the directives are 
plastics, dyestuffs, insecticides and materials 
for rayon production. The capacity of 
the rayon industry itself is to be increased 
by 370 per cent, as compared with 32 per 
cent for cotton mills. Increased interest in 
synthetic fibres have lately been shown by 
the Soviet Union. 

Agriculture is to be supplied not only with 
greatly increased tonnages of fertilisers, 
especially in granulated form, but also with 
substantially larger quantities of insecticides 
and fungicides. This is in line with the 
trend of development in recent years. Some 
50 preparations are now available to Soviet 
agriculture, including 2,4-D products. 
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The production of non-ferrous metals is 
to be increased substantially—lead by 170 
per cent, aluminium by 160 per cent or more, 
refined copper by 90 per cent, tin-by 80 per 
cent and nickel by 53 per cent. These per- 
centage figures may be judged against the 
background of estimates by-U.S. experts who 
put the 1950 output of these metals in the 
Soviet Union at 140,000 tons for lead, 
180,000 tons for aluminium, 290,000 tons for 
refined copper, 10,000 tons for tin, and 
20,000 tons for nickel. 

Great publicity has been given in recent 
months by Soviet press and radio to the 
industrial development of the area between 
Stalingrad and Kuibyshev in connection with 
the recent completion of the Volga-Don 
Canal. The hydro-electric resources of this 
region are to be developed on a grand scale. 
Coal will be available from the Donetz 
basin, salt from the Volga region, and oil 
and gas from Saratov and other centres. 
There are already important plants for 
chlorine, calcium carbide, aluminium  sul- 
phate, paint, lacquer and rubber in this area, 
and additional plant is to be set up for ferti- 
lisers, ferro-alloys, copper, aluminium and 
electro-chemicals. It is indeed not un- 
likely that a substantial part of the new 
chemical plant to be produced in the next 
few years will be installed in this region. 


First of its Kind 

FIRST of the kind in the Western hemi- 
sphere, a $3,000,000 plant to produce caustic 
soda simultaneously with sodium sulphite is 
being made ready for early production in 
the northern Ontario town of Marathon. 
Built by Marathon Paper Mills of Canada 
Ltd., the plant will produce chlorine, caustic, 
sodium sulphide and hydrochloric acid for 
the manufacture of high-grade bleached 
sulphite pulp. 

The cell room, which is the heart of the 
new plant, contains 30 cells, each approxi- 
mately four feet by 50 feet, with normal out- 
put of a ton of chlorine a day. Two chests 
blasted out of solid rock in the rugged lake 
shoreline measure 1,000 feet by 30 feet and 
are 60 feet deep. They have a combined 
capacity of 10,000 tons of salt, the main 
raw material. The salt will be brought in 
by freighter to the company dock in 
Marathon. 
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Chilean Nitrate Prices 


Terms for 1952-53 Agricultural Season 


) | mee agricultural prices for the 
season 1952-53 of Chilean potash nitrate 
and Chilean nitrate of soda, to June, 1953, 
have been announced by the Nitrate Cor- 
poration of Chile, Ltd. 

Until further notice, and subject to sup- 
plies being available the prices for Chilean 
potash nitrate (containing about 15 per cent 
nitrogen and about 10 per cent potash K.O) 
and Chilean nitrate of soda (granulated, 16 
per cent N or crystal, 15} per cent N), in 
lots of not less than six’tons delivered car- 
riage paid to any railway station in Great 
Britain, c.i.f. main ports in the Isle of Man, 
will be as follows :— 


Potash Nitrate 
Nitrate of Soda 
August, 1952 7} 
September, 1952 3 “ . 222 £28 10s. 
October, 1952 
November, 1952 
December, 1952 
January, 1953 £32 5s. £28 15s. 
February, 1953 J 
March/June, 1953 £32 10s. £29 


These prices are for a ton of 2,240 lb. 
gross weight. 
Smaller lots delivered carriage paid are 


subject to the following surcharges : — 


4 tons and over, but less than 6 tons 5s. a ton 
2 ” » o i. WON” us 
lton ,, % * 2 wy 20s. ,, 
2 cwts. ,, a a i ton 30s. ,, 


There are no surcharges for lots of 2 cwt. 
or more collected from our nitrate depots, 
but there is an allowance of 15s. a ton. 

These prices are subject to alteration or 


withdrawal without notice and it is a condi- 7 


tion of sale that goods will be invoiced at 
the price ruling on date of despatch from 
the warehouse. 

Wholesale terms allow a trade commis- 
sion of 20s. a ton to fertiliser manufacturers 
and merchants on payment of net cash in 30 
days from the date of delivery. 

Industrial prices for the season 1952-53 
have also been revised, and until further 
notice Chilean refined granulated nitrate of 
soda, over 98 per cent, will be sold in lots 
of six tons or more, delivered carriage paid 
to any railway station in Great Britain at 
£29 5s. net for a ton of 2,240 Ib.: gross 
weight. Terms of payment are cash within 
30 days from the date of despatch. Sur- 
charges are the same as those for agricul- 
tural prices. Contracts for forward delivery 
are subject to supplies being available. 
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Controlling Insects in Stored Products 
Pest Infestation Research in 1951 


VERY year a great deal of 

damage is caused by insects to stored 
products such as wheat, tobacco, and so on. 
One of the tasks of the Pest Infestation 
Laboratory, Slough, Bucks, is to study these 
insects and find out methods by which they 
may be better controlled. 

Progress made in its research programme 
over a wide field of activity is described in 
‘Pest Infestation Research, 1951,’ published 
for the Department of Scientific and Indus- 
trial Research (HMSO, 2s. net), containing 
the reports of the chairman of the Pest In- 
festation Research Board, Sir John 
Simonsen, and the director of Pest Infes- 
tation Research, Mr. G. V. B. Herford. 

Examination had been carried out of the 
insect population left in a warehouse when 
the stores were removed. In one building, 
in the process of being demolished. the 
double wood-framed partition walls were 
found to contain a large population of the 
common warehouse pests. Another ware- 
house, built with solid brick walls through- 
out, supported only a very sparse fauna. 

Apart from the practical significance of 
this work linking the type of construction 
with liability to infestation, it is hoped that 
some interesting studies may be made of the 
biological interactions with such _ insect 
populations when the supply of foodstuff is 
limited. 


Impregnated Sacking Tested 


Protection against infestation afforded by 
jute sacking impregnated with pyrethrins or 
piperonyl butoxide or a mixture of the two 
was investigated in laboratory tests. It was 
found that whereas a population of about 
1,000 insects could result from penetration 
into and breeding within an untreated 
sacklet, no living insects were found inside 
a suitably treated sacklet exposed to the 
same infestation. The durability of the im- 
pregnation treatments is now being tested. 

When the severe shortage of sulphur 
made the continued availability of carbon 
tetrachloride for fumigation purposes prob- 
lematical a series of tests was started to find 
a substitute for use in treating bulk grain. 
Preliminary tests were carried out in the 
manner described in the reports for 1949 


D 


loss or .- 


and 1950 by spraying small areas of the sur- 
face of large bulks and studying the be- 
haviour of each fumigant by measuring 
concentrations at different depths, 1, 2-di- 
chloroethylene (commercial mixture of iso- 
mers), trichloroethylene and_tetrachloro- 
ethylene (perchloroethylene) were tested in 
comparison with carbon tetrachloride, and, 
in addition, two mixtures of carbon tetra- 
chloride and ethylene dibromide were in- 
cluded in the series. 

The speed and degree of penetration of 
these fumigants into a bulk of grain after 
application to the surface varied consider- 
ably and appeared to be related to the rate 
of evaporation of each compound as deter- 
mined in simple laboratory experiments. The 
mixed 1,2-dichloroethylenes had a speed of 
penetration of the same order as that cf 
carbon _ tetrachloride. Trichloroethylene 
penetrated more slowly but was better in this 
respect than ethylene dichloride.  Tetra- 
chloroethylene had the lowest speed of 
penetration of these compounds. 


Order Reversed 


Considering these results in conjunction 
with evidence on the general levels of 
toxicity of the “compounds to insects it 
appeared that, in general, the order of in- 
creasing toxicity was the reverse of the order 
to increasing ability to penetrate through 
bulks of grain. Judging from published 
data it appeared that the mixture of 1, 2- 
dichloroethylenes, the only fumigant among 
those tested which resembled carbon tetra- 
chloride in its behaviour in bulk grain, had 
too low a toxicity to be an effective substi- 
tute. The results suggested, however, that 
trichloroethylene might be used alone for 
the treatment of moderate depths of grain 


on floors. Tetrachloroethylene might re- 
place ethylene dichloride for certain 
purposes. 


The provision of two cool air-conditioned 
rooms each equipped with a fumigation 
chamber had made possible a great expan- 
sion in the work on the toxicity of fumi- 
gants to insects at relatively low tempera- 
tures. 

Experiments 
hydrocarbons 


chlorinated 
when _ insects 


with certain 
showed that 
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were fumigated at 10° or 15°C. and subse- 
quently kept at that temperature, as would 
usually be the case in practice, the percent- 
age mortality increased over a long period 
and the dose necessary for a final complete 
kill was correspondingly decreased. 

A decrease in the rate of phosphorylation 
of glucose by dried yeast which had been 
treated with methyl bromide suggested the 
inhibition of the enzyme hexokinase. 
Further evidence of such inhibition had 
been obtained by using radioactive phos- 
phate to study the formation of phosphate 
esters during the utilisation of glucose by a 
cell-free extract. 

Using paper chromatography it had been 
possible to show that treatment with 
methyl bromide caused a reduction in phos- 
phate uptake and in the formation of 
glucose-6-phosphate and fructose-1 : 6- 
diphosphate. 

Work on blowflies in slaughterhouses had 
been continued to find out the severity of 
the ‘ blown’ carcass problem, the species of 
fly causing the damage, the most attractive 
kinds of meat, and so on. ‘It was found 
that bluebottles, although only five per cent 
of the population, caused more than 90 per 
cent of the damage. 

Extensive trials of methods of control at 
breeding places had been completed. 
Recommendations could now be made for 
reducing infestation at refuse depots, and 
so on, to one per cent or less of its original 
level. 


Dangers of CCl, 


American Doctors Express Concern 


ARBON tetrachloride is a poison danger 

of increasing importance, according to 
an article appearing in the magazine of the 
American Medical Association. 

According to two U.S. Public Health 
surgeons, it is even more dangerous because 
the public believe it is a relatively safe clean- 
ing agent due to its non-inflammability. 
Neither do people realise that its toxicity is 
enhanced in alcoholics or undernourished 
persons. 

Of the 15 people suffering from carbon 
tetrachloride poisoning admitted to San 
Francisco Hospital from January 1948 to 
March 1951, an incidence of one per 1,000 
admissions, three died and the others re- 
covered. Seven of the patients were naval 
electricians who were using the carbon tetra- 
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chloride to clean engines, three were using 
it as a degreaser, three swallowed the sol- 
vent, and case histories for the remainder 
were not obtainable. 

The exact mechanism of the increase in 
alcoholics is not clear. The increased 
toxicity may be due to increased absorption 
of the carbon tetrachloride, or it may be 
due to previous damage done to the liver and 
kidneys by alcohol, or both. 

Almost all the cases cited were persons 
suffering from chronic alcoholism or men 
who had been drinking before or during ex- 
posure, they said. In some cases, fellow 
workmen who had not been drinking 
alcohol were exposed to the same concen- 
tration of carbon tetrachloride fumes and re- 
mained unaffected. 

Besides alcoholics and undernourished 
persons, the article urges the disuse of car- 
bon tetrachloride by obese people, persons 





suffering from lung troubles, liver or heart 7 


complaints and stomach ulcers. 
to it are fresh air, artificial respiration and 


oxygen if necessary, with caffeine adminis- | 


tered in an emergency. In cases of poison- 
ing by swallowing stomach should be 
washed with plain water, avoiding milk or 
other fatty liquids because of the danger of 
producing fat embolism. Above all, no 
alcohol shouid be given.—B.u.P. 





Wild-Barfield Factory Tours 

DURING the winter each year Wild-Barfie!d 
Electric Furnaces Ltd. arrange tours round 
their Watford works for parties of up to 


Antidotes 7 


Me 





Sised 


30 senior engineering students from techni- | 


cal colleges and research 
This year the invitation is 
visitors from 1 September to 31 May 1953, 
on any weekday afternoon 
Friday). 
production shops, where electric furnaces 
from laboratory units to full-scale produc- 
tion furnaces and induction heating equip- 
ment can be seen in all stages of manufac- 
ture. The metallurgical and chemical 
laboratories provide ample opportunity for 
the study of research methods and equip- 
ment, while the furnace development sec- 
tion affords the visitor scope for seeing 
many new heat-treatment processes and 
prototypes in the course of development. 

The company recommend early applica- 
tion for the tours. 


(Monday to | 
The tour includes a visit to the | 


establishments. } 
extended to ff 
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. The Cheniise’s Bookshelf 


GENERAL CHEMISTRY. By H. G. Deming. 
John Wiley & Sons, Inc., New York; 
Chapman & Hall, Ltd., London. 1952. 
Pp. 656. 46s. 

General chemistry is one of the most 
difficult subjects, and, paradoxically, one 
which becomes more difficult as it is ren- 
dered more elementary. There are many 
courses in which the student is required to 
know something of general chemistry with- 


out ever following it up with a more 
detailed examination of the _ separate 
branches. For such students it is necessary 


to construct a series of lectures which will 
give him some conception of the general 
methods and principles of chemistry and 
their applications to modern society. At- 
tempts to carry out the idea expressed in 
that short sentence have provided more 
chemical textbooks than would seem possi- 
ble. Among this large collection that of 
Professor Deming has been outstandingly 
successful—it is now in its sixth edition and 
has endured for nearly thirty years. Its 
popularity can be at least partly attributed 
to the fact that it recognises that the 
lecturer is faced with a problem; so many 
of its competitors prefer to ignore it and 
place the burden of comprehension upon the 
student. 

Reduced to a minimum the problem is the 
vastness of chemistry itself, and the difficulty 
of the amalgamation of small portions from 
each of the main devisions into a coherent 
whole. The more significant facts from the 
enormous number that go to make up 
organic and inorganic chemistry must some- 
how be made to illuminate the basic 
principles of physical chemistry. and the 
value of all three expressed in industrial 
applications. At one time it was thought 
wise to teach general chemistry from the 
historical approach and to synthesise the 
modern conceptions by retracing their evolu- 
tion. The present author has very wisely 
dispensed with this laborious treatment and 
introduces the student to the subject of 





atomic structure at a very early stage. 

The book has been designed—there is no 
other adequate word—in such a manner that 
it can be used to construct a wide variety 
of courses, and each of these can include a 
selection of chapters on such diverse subjects 
as ionic equilibria and plastics. Wherever 
possible the author has striven to bring the 
student into contact with the present day, so 
that he may feel, rightly or wrongly, that he 
understands something of contemporary 
scientific affairs. Of course, this type of 
treatment has its dangers. It may over- 
simplify and give the student the impression 
that he knows more than he does. But one 
cannot have everything. 

The best way, however,.in which I can 
recommend this book to those teachers 
grappling with the problems of putting their 
subject over, and those students struggling 
to assimilate what often appears to be 
endless irrelevancy, is to outline the design 
of the book as it is outlined for the benefit 
of the lecturer gt the beginning. 

The chapters are of two kinds, theoretical 
and illustrative. The latter, which are starred 
in the text, are interspersed between the 
former, and each descriptive chapter illus- 
trates a previous theoretical chapter, and 
may be omitted if desired. The first seven- 
teen chapters have summaries at the end 
which tell the student what he should have 
learned. In addition there is a system of 
cross-referencing by which the attention of 
the student is directed to previous material 
when it is relevant to the subject under dis- 
cussion. At the end of each chapter there 
is a collection of classified exercises by 
which progress may be checked, and in the 
actual text itself there are many simple ques- 
tions relating to the matter which has gone 
before. Precise definitions are given in 
distinct type, and interrupt the text. It is 
only necessary to add that this scheme of 
things is faithfully carried out, and that the 
book contains log tables, the periodic table, 
and an appendix of useful constants.—J.R.M 
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Recent U.S. Publications 


July List of National Bureau of Standards 


£ foes following chemical papers, reprinted 
from the Journal of Research, Volume 
48, Nos. 3 (March) and 4 (April), 1952, are 
included in the complete list of publications 
issued by the U.S. National Bureau of 
Standards during July :— 

RP2301.—Synthesis of d-glucose-1-C™ 
and d-mannose-\1-C“, H. §. Isbell, J. V. 
Karabinos, H. L. Frush, N. B. Holt, A. 
Schwebel, and T. T. Galkowski, 9 pp., 10 
cents: Reports an improved cyanohydrin 
synthesis and the preparation of d-glucose 
1-C™ and d-mannose-1-C™ from d-arabinose 
in yields of about 50 per cent. To increase 
the yield of glucose, a systematic study was 
made of the proportions of the epimers 
formed from d-arabinose under a variety of 
conditions. 

RP2303.—Heat Capacity of Gaseous Car- 
bon Dioxide, Joseph F. Masi and Benjamin 
Petkof, 9 pp., 10 cents: The large number 
of experimental values of the specific heat 
of carbon dioxide reported in the literature 
are in serious disagreement with each other. 
This paper reports an investigation under- 
taken because of the impossibility of decid- 
ing which values to choose and because of 
the reluctance, on the part of some users of 
thermodynamic tables, to accept statistically 
calculated values without supporting experi- 
mental evidence. 

RP2306. — Determination of Metallic 
Beryllium and Beryllium Carbide in Beryl- 
lium Metal, Walter A. Bergholz, 5 pp., 10 
cents: Describes a method for the simul- 
taneous determination of metallic beryllium 
and beryllium carbide in beryllium metal in 
the presence of beryllium oxide. 

RP2307.— Heats of combustion and 
formation of liquid ethylenimine, Raymond 
A. Nelson and Ralph S. Jessup, 3 pp., 5 
cents: Describes measurements of the heat 
of combustion of the liquid by means of a 
bomb calorimeter. The result of these 
measurements was combined with values for 
the heats of formation of gaseous carbon 
dioxide and liquid water to obtain a value 
for the heat of formation of liquid 
ethylenimine. 

RP2313.—Heats of copolymerisation of 
butadiene and styrene from measurements of 
heats of combustion, Raymond A. Nelson, 
Ralph S. Jessup, and Donald E. Roberts, 6 


pp., 10 cents: Gives information about 
bomb calorimeter measurements of the heats 
of combustion of two samples of polybuta- 
diene and four copolymers of butadiene and 
styrene prepared at 50°C. and one sample 
of polybutadiene and four copolymers poly- 
merised at 5°C. A value for the heat of 
polymerisation (or copolymerisation) was 
calculated for each sample by combining the 
experimental value for the heat of combus- 
tion with other known thermochemical data. 

RP2315.—Pigmentation in bristle and 
horsehair, Sanford B. Newman, 11 pp., 10 
cents: Discusses a series of observations 
made at NBS that show clearly that pigment 
distribution in fibre cross sections permits 
the detection of horsehair in bristle and 
bristle products. To determine compliance 
with material specifications and to enforce 
labelling laws it is necessary to be able to 
distinguish between the two fibres. 

RP2316.—The system beryllia-alumina- 
titania: phase relations and general physical 
properties of three-component porcelains, 
S. M. Lang, C. L. Fillmore and L. H. 
Maxwell, 15 pp., 10 cents: Gives data ob- 
tained in the investigation of the phase 
equilibria in the systems beryllia-alumina, 
beryllia-titania, and alumina-titania, which 
suggest that previously published equili- 
brium diagrams of these systems need to be 
revised. 

RP2318.—Thiophosphation of 2-methyl-2- 
nitro-1-propanol and the preparation of 
monothiophosphoric acid, J. V. Karabinos, 
R. A. Paulson, and W. H. Smith, 3 pp., 5 
cents: Reports a study of the thiophospha- 
tion of a nitroalcohol in ether and in 
pyridine solution. 

RP2319.—Surface changes in an original 
and activated bentonite, Juan de Dios Lopez- 
Gonzalez and Victor R. Deitz, 9 pp., 10 
cents: Describes an experiment in which the 
physical adsorption of nitrogen was used to 
study a bentonite activated by a treatment 
with hydrochloric acid. The Brunauer- 
Emmett-Teller equation, the Hiittig equa- 
tion, and a so-called ‘ summation’ equation 
were used in the calculation of the surface 
areas available to nitrogen. 

Copies may be obtained from the Superin- 
tendent of Documents, U.S. Government 
Printing Office, Washington 25, D.C. 
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Staveley Iron & Chemical Company 

As the award by the Arbitration Tribunal 
appointed under the Iron and Steel Act, 
1949, has not yet been published, the 
directors of the Staveley Iron and Chemical 
Company consider it necessary to postpone 
the annual general meeting until 25 
November. The chairman’s statement, with 
the report and accounts for the year ended 
30 June, will be circulated early in 
November. 


Chemicals & Overseas Trade 

A further decline in the value of exports 
of chemicals, drugs, dyes and colours 
occurred in July, the total of £10,358,662 
being £106,921 less than the previous 
month and £2,131,247 less than in July, 
1951. Despite this the value ef exports 
for the seven months ended 31 July, 1952 
was £86,135,723, compared with £78,906,816 
in the same period of last year. Contribu- 
tory to this were increases in trade with the 
Commonwealth, notably with South Africa, 
India, Pakistan, and New Zealand, but 
exports to the U.S.A. were fewer. 


X-Ray Diffraction Anniversary 

The autumn meeting of the X-ray 
Analysis Group of the Institute of Physics 
will be held at the Royal Institution, 
Albemarle Street, London, W.1, on 24 and 
25 October. The meeting is designed to 
celebrate the 40th anniversary of the 
discovery of X-ray diffraction. Papers will 
include a ‘Historical Survey’ by Professor 
Sir Lawrence Bragg, and ‘Chemical Prob- 
lems’ by Dr. D. Hodgkin. Full particulars 
may be obtained from the conference 
secretary, Dr. J. Thewlis, AERE, Harwell. 


Explosives Project Shelved 

A scheme to build a factory for the manu- 
facture of blasting explosives in Yorkshire 
referred to in its annual report last May, 
has been shelved by the Nobel Division of 
Imperial Chemical- Industriess Ltd. The 
site, which would have occupied 165 acres 
at Byram Park, near Pontefract, was found 
to be unsuitable because of geological con- 
ditions and also because there is intention 
to mine coal underneath. The question of 
an alternative site is under consideration. 





Glaxo Acquisition 

Glaxo Laboratories, Ltd. announces that 
it has acquired al] the issued share capital 
of Dextran, Ltd., of Aycliffe, Co. Durham. 
The manufacture of this company’s 
product Intradex, blood plasma _substi- 
tute, will continue at its factory and 
laboratories at Aycliffe, Co. Durham. 
Glaxo Laboratories, Ltd. will take over the 
sales distribution of the product, formerly 
carried on by Crookes Laboratories, Ltd., 
with effect from 12 September, in Great 
Britain, Northern Ireland and Eire, and 
from 31 October, in all other countries. 


Anglo-Iranian Prospect for Source 

Efforts are being made by the Anglo- 
Iranian Oil Company to find the hidden 
source which apparently supplies the small 
producing oilfield at Formby, which has 
been producing a ton of oil a day now for 
more than ten years. According to calcula- 
tions this should now be exhausted. The 
inference is that it is being fed by a deeper 
source. 


To Study U.S. Methods 

Three British engineers have left for the 
U.S.A. to join a group of about 200 
European delegafes which will spend six 
weeks studying American industrial and 
laboratory techniques, on a tour sponsored 
by the Organisation for European Econo- 
mic Co-operation and the Mutual Security 
Agency. The three U.K. representatives are: 
Mr. F. H. Allen, Mr. A. L. Hale and Dr. 
R. C. G. Williams. 


Rheology Congress 

The study of the deformation and flow of 
matter will be fully discussed at the 2nd 
International Congress on Rheology to be 
held next year at St. Hilda’s College, Oxford, 
England. The congress, which is being 
organised by the British Society of Rheology 
and the Joint Commission on Rheology of 
the International Council of Scientific 
Unions, will be from Sunday, 26 to Friday, 
31 July, 1953. Papers, which should not 
exceed 2,000 words, should reach the organ- 
ising secretary, Dr. G. W. Scott Blair, the 
University, Reading, England, by 1 Decem- 
ber, 1952. 
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An International Project 

A new blast furnace with a capacity of 
1,500 tons was officially opened on 
27 August by Mr. Essington Lewis, deputy 
chairman of the Broken Hill Proprietary 
Company at the Australian Iron and Steel 
Company’s Works, Port Kembla. The fur- 
nace, declared Mr. Lewis, was a truly inter- 
national project, as the bricks came from 
the U.K., the blower from Switzerland, and 
technical assistance from the U.S.A. 

A Spanish Meeting 

The third Biennial Conference of Leather 
Chemists’ Societies, held under the auspices 
of the International Union of Leather 
Chemists’ Societies will be held in 
Barcelona, Spain, from 13-18 September, 
1953, at the invitation of the Spanish 
Association of Leather Trades’ Chemists. 


German Potash Production 

There was a slight reduction in the out- 
put of potash in the British and USS. 
zones of West Germany in the second 
quarter of this year. Total production was 
290,681 tons compared with 313,219 tons in 
the first three months. Exports, however, 
were higher with a total of 97,641 tons 
against first quarter figures of 71,706 tons. 


Canadian Zinc Output 
Production of zinc in Canada in June 
amounted to 31,641 tons compared with 
28,135 tons in the same month of 1951. 
The total output for the first six months 
of 1952 was 178,786 tons, an increase of 
17,268 tons over the same period last year. 


London Metal Exchange Reopening 

The decision to re-open the London 
Metal Exchange for dealings in lead was 
announced in Parliament on 28 July. 
Agreement has now been reached by the 
Ministry of Materials with the committee 
of the exchange that this shall officially be 
on 1 October. No new contracts for the 
sale.of lead to consumers will be made by 
the Ministry after 30 September. 


Australia Bans Drug Commission 
The Government of Australia, it is re- 
ported, will not appoint a Royal Commis- 
sion to investigate the proprietary drug 
industry, as they say this would be contrary 
to the Constitution. 


Peru Drills for Oil 

Drilling operations which are being 
carried out by an American concern for the 
state-owned Empresa Petrolera Fiscal on its 
Los Organos field in northern Peru, near 
the property of Lobitos Oilfields Ltd., are 
meeting with substantial success. Since work 
began in April, 1951, seventeen wells have 
been drilled, all being productive, produc- 
tion now being approximately 1,250 barrels 
daily. 

Indian Electrolytic Copper 

India, which at present produces only 
fire-refined copper, is to enter the electro- 
lytic copper production field by means of 
a new process evolved for a rupee silver 
refinery to be built in a Calcutta suburb. 
Work onthe new plant is to begin almost 
immediately and is scheduled to be com- 
pleted within 18 months. The new process 
adopted has been evolved by an Indian 
expert in conjunction with Demag Electro- 
Metallergic GmbH, of Karlsruhe, Ger- 
many. The refinery will extract silver and 
copper from coins made of an alloy com- 
prising 50 per cent silver, 40 per cent 
copper, 5 per cent each of nickel and zinc, 
which are now being replaced by nickel 
coinage. 





U.S. Rare Metals Plant 

The Carborundum Company of America} 
is building a new plant near Akron, NY. | 
for the production of rare metals, at a cost} 
of $2,500,000. The metals to be produced } 
are zirconium and hafnium. The company | 
has arranged with the Atomic Energy Com- 
mission to supply 150,000 lb. of these metals 
a year for a period of five years. 


New South African Tin Mine 

Production has begun at a new tin mine 
at Zustershoek, 47 miles from Pretoria. At 
present, the Union is nearing self-sufficiency 
in tin production and it is hoped that addi- 
tional output from the new mine will hasten 
the day when the country can begin export- 
ing tin. The plant will treat 60-70 tons of 
ore per day with an estimated content of 
between 2-4 per cent tin. Recently a 
pipe of ore was found with an average 
assay of 48 per cent tin metal. 
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Mr. J. M. PATTINSON, a managing direc- 
tor of the Anglo-Iranian Oil Company 
left England on 23 August at the head of a 
special party for Aden 
to discuss with the 
Government there 
questions connected 
with the building of a 
£40,000,000 oil  re- 
finery in the Colony. 
Construction would 
take about two years 
and the capacity of 
the refinery is esti- 
mated at 5,000,000 
tons a year. A further 
stage in the project 
was marked by the 
formation by AIOC 
on 22 August of a new private company 
under the name of the Aden Petroleum 
Company. The refinery would supply 
refined products to markets in the Red 
Sea, East and South Africa. 





J. M. Pattinson 


Mr. G. E. BEHARRELL, Dunlop’s manag- 
ing director, has sailed for the U.S.A. to 
visit the company’s factories in Buffalo and 
Toronto. 


The retirement of Dr. NORMAN EVERS 
from the post of director of research on 31 
August, is announced by Allen & Hanburys, 
Ltd., London. He will be succeeded by 
Mr. F. A. Rosinson, M.Sc.(Tech.), LL.B., 
F.R.LC. Dr. Evers was assistant in the City 
Analyst’s Laboratory, Birmingham, for a 
year before joining Allen & Hanburys, Ltd., 
in 1912. Seven years later he became chief 
chemist, and was appointed director of re- 
search in 1949. He was a member of the 
Council of the Society of Public Analysts in 
1921-22, and 1929-30, and of the Council 
of the Royal Institute of Chemistry from 
1942-45. Author of ‘The Chemistry of 
Drugs,’ and with G. D. Elsdon of ‘The 
Analysis of Drugs and Chemicals,’ Dr. 
Evers was for many years a member of the 
pharmaceutical chemistry sub-committee of 
the British Pharmaceutical Codex. 


Dr. J. T. Tyson has been appointed sec- 
tion head of the lubricants research section 
at Esso European Laboratories in succession 
to Mr. L. D. Derry, who died last June. 
Dr. Tyson, who is 36, joined the company 
four years ago. He is a graduate of Lon- 
don University, where he obtained a B.Sc. 
and Ph.D. Dr. Tyson was formerly in 
charge of the patents section of the com- 


pany’s Contract and Patent Department. 
Obituary 
Mr. C. A. Wylie 

The death occurred suddenly on 21 


August at his home at Wallasey at the age 
of 73, of Mr. CoLiIn ALFRED WYLIE, this 
year’s president of the British Association of 
Chemists, and one of its oldest members. 
Mr. Wylie was well known in the oil, grease 
and chemical industries, through his chair- 
manship of the Liver Grease Oil & Chemical 
Company, Liverpool, with which he had 
been associated for the past 52 years. 
He was an untiring worker for the welfare of 
chemists throughout the country in recogni- 
tion of which he was awarded the Hinchley 
Medal. 
Mr. Arnold Reckitt 


The sudden death of Mr. ARNOLD 
RECKITT, aged 78, at his home at Branting- 
hamthorpe, Brough, East Yorkshire, 
occurred on 20 August. Mr. Reckitt was 
the grandson of Mr. Isaac Reckitt, founder 


of Reckitt & Sons, Ltd, a _ holding 
company, which controls Reckitt & 
Colman, Ltd. Mr. Arnold _ Reckitt 


joined the firm in 1898. He became a direc- 
tor in 1904 and was made chairman eight 
years ago. He was one of the directors of 
Reckitt & Colman on its formation in 1938, 
but resigned from the board in 1949. 


Mr. A. Ewing 


A director of the Bradford Dyers’ Asso- 
ciation, Ltd., before his retirement three 
years ago, the death occurred on 20 August 
at St. Ann’s-on-Sea, of Mr. ARCHIE EWING. 
Before his retirement Mr. Ewing had com- 
pleted some 40 years’ service with the Asso- 
ciation. 
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Law & Company News 


Commercial Intelligence 


The following are taken from the printed reports, but 
we cannot be responsible for errors that may occur 
Mortgages and Charges 


(Note.—The Companies Consolidation Act of 1908 
provides that every Mortgage or Charge, as described 
herein, shall be registered within 21 days after its 
creation, otherwise it shall be void against the 
liquidator and any creditor. The Act also provides 
that every company shall, in making its Annual Sum- 
mary, specify the total amount of debt due from the 
company in respect of all Mortgages or Charges. The 
following Mortgages or Charges have been so regis- 
tered. In each case the total debt, as specified in the 
last available Annual Summary, is also given—marked 
with an *—followed by the date of the Summary but 
such total may have been reduced.) 

NortH BRITISH ALUMINIUM Co. LTD., 
London, S.W. (M., 6/9/52.) 5 August dis- 
position with consent granted in implement 
of a Trust Deed dated 30 July, 1947, and 
a supplemental deed dated 10 November, 
1948, securing debenture stock of British 
Aluminium Co. Ltd.; charged on lands and 
estate of Mamore (except etc.). *—. 20 


May, 1952. 


Pest Controt Ltp., Bourn (Cambs.). 
(M., 6/9/52.) 6 August, to Halifax Build- 
ing Society, securing £3,350 and further 
advances charged on 44 Sedley Taylor Road, 
Cambridge. *£633,527. 9 June, 1952. 


Change of Name 


The name of the Eaglescliffe Chemical 
Co., Ltd., (337,857) of Urlay Nook, Eagles- 
cliffe, Co. Durham, has been changed to 
Eaglescliffe Chemical Group, Ltd., as from 
13 August. 





New Registrations 
Chemical Engineering (Stoke-on-Trent), Ltd. 


Private company. (510,754). Capital 
£2,000. Directors: T. Steventon and J. P. 
Lyons. Reg. office: Sentinel Buildings, 


Tunstall, Stoke-on-Trent. 


Dorset Concentrates and Minerals, Ltd. 


Private company. . (510,755). Capital 
£10,000. Animal nutrition experts, manu- 
facturers of vitamin and mineral extracts 
and concentrates and all forms of chemical 
or natural additives. First directors not 
named. Solicitors: C. G. Metson & Co., 
58 Mark Lane, London, E.C.3. 


Overton & Pickup, Ltd. 

Private company. (510,592). Capital 
£2,000. Manufacturers of chemicals, gases, 
drugs, antibiotics, medicines, etc. Directors: 
W. F. Pickup, A. H. Overton, D. P. Oxley. 
Reg. office: 19 and 21 Broadway Parade, 
Coldharbour Lane, Hayes, Mdx. 


Fisons (East Africa), Ltd. 

Private company. (511,003). Capital £100. 
General merchants, buyers, sellers, impor- 
ters, exporters and manufacturers of ferti- 
lisers and chemicals of all kinds, etc. 
Solicitors: Linklaters and Paynes, 6 Austin 
Friars, E.C.2. Registered office: Sackville 
House, 143/9 Fenchurch Street, E.C. 


Company News 


Morgan Crucible Company, Ltd. 

The group trading profit of the Morgan 
Crucible Company for the year which 
ended on 31 March last was £2,177,520, an 
increase of £565,087 over last year. Total 
profit was £2,246,800 compared with last 
year’s £1,660,336. Group profit before 
taxation was £1,966,918 compared with 
£1,516,967 last year. 

Current assets have risen from £5,378,242 
to £6,047,887, with current liabilities and 
provisions at £1,880,784 compared with 
£1,398,616. The directors have decided to 
appropriate £1,000,000 out of general 
reserve for capital reserve. This will be 
used for plant replacement. 

The annual general meeting will be held 
at the registered office, Battersea, London, 
S.W.11, on 24 September. 


Murex, Ltd. 

During the past three years Murex, Ltd., 
has expended over £1,000,000 from its own 
resources on capital development at home 
and overseas, while expanding business and 
rising costs have added more than £1,500,000 
to the working capital requirements. In 
his statement with the accounts for the year 
ended 30 April, the chairman, Mr. G. P. 
Joseph, indicates that such expenditure has 
placed considerable strain on liquid re- 
sources, and it may be necessary to raise 
fresh funds. Meanwhile, it is proposed to 
raise the authorised capital by £1,800,000 to 
£4.450,000. 
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Carblox Tiles are ideal 


be held} for lining all types of 
chemical plant. 


CARBINERT 










i ca by FOR THE CHEMICAL AND PROCESS ENGINEER 
ad mlb associated CARBINERT (Impervious Graphite) is a robust material having a 

Ltd P : high rate of heat transfer_and exceptional resistance to acid attack. 
_ 7 2 LTD. This unique combination of properties is found in CARBINERT—a 
8 OWS | cor tis SED material whose proved efficiency in the chemical and process 
at home industries offers vast potentialities. The Bundle Heat Exchanger 
ness and illustrated above has an internal area of 60 sq. ft. and an external 
500,000 area of 86 sq. ft. The overall heat transfer coefficient, depending on 
ts. In rate of flow, is from 250-350 B.Th.U./hr/sq. ft./° F. for the conditions 
the year of condensing steam liquid. 
Bi For further details on applications write for Booklet P.11. 
juid re- 
lly THE MORGAN CRUCIBLE COMPANY LTD 
ose 
10,000 to BATTERSEA CHURCH ROAD - LONDON - S.W.!! 


TELEPHONE BATTERSEA 8822 TELEGRAMS CRUCIBLE, SOUPHONE, LONDON 
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Benn Brothers Limited 
Year of Steady Progress 


HE fifty-sixth annual general meeting of 

Benn Brothers Limited, publishers of 
THE CHEMICAL AGE, was held on 29 August 
at Bouverie House, Fleet Street, London, 
E.C.4. 


Opportunity to Judge Merits 


Mr. Glanvill Benn, the chairman, in the 
course of his speech, said :— 

During recent years the public has had 
ample opportunity of weighing up the rival 
merits of a planned economy as against the 
old-fashioned free enterprise system. With 
such shining examples of the success of the 
planners as the groundnuts scheme, eggs 
from Gambia and nationalised railways in 
front of them, there are signs that people 
who grew up in a democracy are beginning 
to see the advantages of the democratic 
limited liability company method of con- 
ducting industry. It is not so old-fashioned 
after all, and, indeed, changes and develops 
every year not only of its own accord, but 
also to meet the requirements of each new 
Finance Act. 

This apparent digression is by way of 
reminding you as shareholders of your 
democratic rights. We, the Directors, duly 
elected at previous annual general meetings, 
present you this year with a normal report. 
We cannot point to any spectacular develop- 
ments, any extraordinary profits, or, for 
that matter, any extraordinary losses. We 
have not been handicapped by any fuel 
crises, printers’ stoppages, paper shortages 
or other excitements of the kind that seem 
to have marked each previous year since 
the war. 

We can say with truth that the business 
has made steady progress. The record 
revenue from all sources is_ sufficient 
evidence of that. We have not, however, 
acquired any new journals. We have not 
bought or created any new directories. 
After hearing what I have had to say you, 
the shareholders, will be quite entitled to 
vote your Directors out of office. We were 
not appointed for seven years by the Post- 
master-General only to be removed from 
office before the end of that period by the 


next Postmaster-General at the cost of large 
compensation payments from public funds. 
No. You shareholders elected us. You can 
remove us now, or at any time. 

Perhaps you will feel that you have not 


had a very good run for your investment. | 


In that case you have only to telephone 
your stockbroker and you will get the value 
of your shares in cash in a very few days 
at a value arrived at by the democratic pro- 
cesses of the free market. 

A second bonus issue of 46,000 Ordinary 
shares was made in December last, thus 
bringing the nominal capital of the com- 
pany into closer accord with the actual 
money employed in the business. The 20 
per cent dividend now recommended on the 
larger capital produces as nearly as possible 
the same amount for the shareholders as 
they received from the 25 per cent paid on 
the smaller capital last year—a net amount 
of less than one-half that set aside for pay- 
ment over to the Inland Revenue. 

The report and accounts were adopted. 

The retiring director, Sir Ernest Benn, was 
re-elected, and the remuneration of the 
auditors, Messrs. Cassleton Elliott and Com- 
pany, was fixed. 


Rubber Scholarships 


Scholarships of £300 a year for three 
years, to be awarded annually, have been 
endowed by the Dunlop Rubber Company 
at the National College of Rubber Tech- 
nology, London. 


KEEBUSH 


Keebush is an acid-resisting constructional 
material used for the construction of tanks, 
pumps, pipes, valves, fans, etc. It is completely 
inert to most commercial acids ; is unaffected 
by temperatures up to 130°C; 
relatively high mechanical strength, and is 
unaffected by thermal shock. It is being used 
in most industries where acids are also being 
used Write for particulars to— 


KESTNER’S 


5 Grosvenor Gardens, London, S.W.|1 
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PIPES & FITTINGS, HEAT EXCHANGERS, VALVES & PUMPS 


Manufactured in England by : 











nd is 
Xe LIMITED 
g 
GRANGE MILL LANE - WINCOBANK - SHEFFIELD 
Telephone : Telegrams : 
w.! ROTHERHAM 4836 (4 lines) ELECTRODES, SHEFFIELD 
—e , 


BRITAIN’S LARGEST MANUFACTURERS OF GRAPHITE ELECTRODES & ANODES 
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SITUATIONS VACANT 





The engagement of persons answering the wertisements 
must be made through a Local Office af the Miniany of 
Labour or a Scheduled ‘clus Agency if the applicant 
is a man aged 18-64 i 18-59 
— unless he or she, or the employment, is excepted 
Onder, from the —_— of the Notifications of "Veomnales 


CHEMIST. The Midland Tar Distillers, Ltd., Oldbury, 
near Birmingham, have a vacancy in their Research 
Department for a chemist, aged 23/35 years, with Degree 
or A.R.I.C. and preferably some industrial experience, 
for technical service and development work on coal tar 
products. Experience in organic or inorganic analysis 
or in the treatment of effluents would be an asset. Please 
reply to Personnel Manager. 


HER MAJESTY’S COLONIAL SERVICE 
ST. VINCENT, WINDWARD ISLANDS. 


VACANCY exists for an ARROWROOT PROCESS- 

ING CHEMIST (27106/62/52) in St. Vincent. The 
appointment is on contract/gratuity terms for two years 
with a fixed salary of £1,220 per annum. A temporary 
cost-of-living allowance of £80 per annum is also payable. 
Gratuity at the rate of £37 10s. for each completed three 
months’ satisfactory service. Quarters are provided at a 
rental of £100 per annum ; free passages for officer and 
family, not exceeding five persons, on appointment and 
on satisfactory completion of engagement; leave on 
full salary at the rate of one week for each completed 
three months’ service at end of engagement. Candidates 
Must possess a Degree in Chemistry and have had 
experience in Starch Technology. Duties entail thorough 
investigation of all phases of processing arrowroot; the 
starch content and its extraction from the rhizome ; the 
stage in growth when rhizone should be harvested. The 
officer would also be responsible for the supervision of 
such central-factories as may be erected. 


Intending candidates should apply, in writing, to the 
DIRECTOR OF RECRUITMENT (COLONIAL SERVICE), 
COLONIAL OFFICE, SANCTUARY BUILDINGS, GREAT 
SMITH STREET, S.W.1), giving brief details of their age, 
qualifications and experience. They should mention this 
paper and quote the reference number (27106/62/52). 





FOR SALE 





Aaa have for disposal 5 tons PURE HOG 
REASE, also 2 tons WHITE SKIN GREASE, both 
at b per ton, loaned packages. BIRD’S, DUXFORD, 


CAMBS. 


BEST QUALITY (KILN-BURNED) VEGETABLE 

CARBON: Hardwoods only. Double screened, with 
low dust and moisture content. Can be graded to suit 
Customers’ special requirements. FOREST CARBON 
CO., LTD., 99, FOXLEY LANE, PURLEY SURREY. 


Canes, ANIMAL AND VEGETABLE, horti- 
tural, burning, filtering, disinfecting, medicinal- 
maeuietinn ; also lumps ground and granulated; estab- 
lished 1830 ; contractors to H.M. rag = THOS. 
HILL-JONES, LTD,. “ it. 8 a W COM- 
MON LANE, LON NDON, E. G RAMS?) “ HILL. 
; oe BOCHURCH LONDON” . TTELPHONE 3285 


_FOR SALE 
ROADBENT” Hydro Extractors with 36 in. 
Lithcote lined lift-out baskets, built-in motors 


400/3/50 “‘ Christy & Norris’ 14 and 2} Disintegrators, 
Pulmac 12 in. Grinding Mill. Miracle Grinding Mill with 
14 in. diam. screens. Young Powder Sifter Mixer, 400 ft. 
capacity. Film Dryer with steam-heated drum, 4 ft. 
diam. by 6 ft. long. “‘ Buhler” 4-roll Mill, jacketed 
rolls 30 in. by 12 in. diam. Broom & Wade Vacuum 
Pump, 85 ft. by 29 in. Vacuum Drying Ovens, 3 ft. 
diam. by 7 ft. long. Stainelss Steel 40-gal. jacketed 
Tilting Pan. Acid Pumps, 14 in. and 2 in. in 
*‘ Keebush”’ stainless and Tantiron. Lithcote lined 
enclosed tank 4 ft. 6 in. diam. by 12 ft. long. “‘ Lacey 
Hulbert ’’ Vertical Twin-cylinder Compressors 120 ft. 


and 160 ft. at 100 lb. pressure. “‘ Baken”’ Stainless 
Steel Mixer Tipping Pan 25 in. by 26 in. by 26 in., 
double blades, 15 h.p. geared motor. “‘ Lang ’’ enamelled 


Mixer, Emulsifier and Disintegrator with 40-gallon 
container. Several Homogenisers, Plodders, Stainless 
Filling Machines. DARTNALL, 248, HUMBERSTONE 
ROAD, PLAISTOW, LONDON, E.13. 


pre — wuenate RETORTS, 8 ft. diam., 6 ft. 8 in. 
approx. 8 tons each. Welded Steel. 

BENZOLE. "WASHER, lead lined, agitating gear, 7 ft. 
diam., 6 ft. 6 in. deep. 

FIVE Dish-ended NAPHTHA TANKS, 18 ft. 6 in. long 
by 4 ft. 4 in. diam., two having agitators. 

NINE New Welded TANKS, 13 ft. 6 in. long, 7 ft. diam., 

y 9 ft. diam. Lead-lined TANKS. 


3,100 gallons — 
TWO 35 ft. long b; 
Stainless Steel ‘FILTER TANK, 3 ft. 6 in. diam. 
ONE Stainless ogy — 7 ft. 3 in. diam., 
overall depth, 7 ft 
TWO Broadbent WATER DRIVEN CENTRIFUGES, 
80 in. diam., 12 in. deep, 1,150 r.p.m., 150 Ib, 


pressure. 
FOUR Papier-mache O0.T. TANKS, 8 ft. 3 in. diam., 
9 ft. deep. (Unused.) 
sIx OT. TANKS, 7 ft. diam. 14ft. deep, lined inside 
with alone bricks 
SIX Aluminium CONDENSERS, ‘14 ft. long by 2 ft. 6 in 
diam. 386 Tubes, j in. o.d. 
FOUR wren bin Lead- lined TANKS, 87ft. by 4 ft. 6 in. 


rontY Riveted. RECEIVERS, 8 ft. 6 in. long, 5 ft. 6 in. 


jam., bs. w.p. 
CAST-IRON PIPES and FITTINGS, 200 tons. 
VALVES in Stainless, Gunmetal, Enamel Lined. 
Free Catalogue, ‘‘ Watkins Machinery Record,” available. 


FRED WATKINS, COLEFORD, GLOS. 


GRAVITY Roller Conveyor several lengths, Rolls. 
24 in. diam. by 16 in. 3 in. centres. Good condition. 
THOMPSON & SON (MILLWALL), LIMITED, CUBA 
STREET MILLWALL E.14. (Tel. . East 1844.) 





Prevent accidents with 


‘¢PREVAX ” rezz. 


SAFETY CLOGS to B.S.S 953 Grade | 


Industrial clogs in all types and qualities 


F. WALKLEY 


Wholesale Clog Manufacturer 


110 & 120 NORTHGATE, HUDDERSFIELD Tei : 6495 
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FOR SALE 





VARIOUS MIXERS FOR SALE 
Two 1} size Harrison Carter DISINTEGRATORS. 


One FILTER PRESS by Johnson, with 15 steam jacketed 
plates 13” x 13” and 16 frames. 


One plate and frame PRESS by Johnson with 22 C.I. 
plates and 23 frames, 4-port type. 


One Jeffrey GRINDER, 72 loose hammers, shaker feed 


Two Turner 2$-sheet No. 2 DRESSING MACHINES, ball 
bearing. 


Size No. 3 Junior Hammamac HAMMER MILL with fan 
4 cyclone, also No. 1 size Miracle GRINDING 
LS. 


Robinson 3-sheet No. 1 size CENTRIFUGAL DRESSING 
MACHINE for dry powders, etc. 


Two ROTARY BOWL MIXERS, 5 ft. diam., cast-iron 
built, inclined agitators by Baker Perkins 


One excellent EVAPORATING UNIT, comprising Copper 

Vessel, 4 ft. diam. by 5 ft. 6 in. deep, —- 
on the bottom, with copper swan-neck 
catch-pot, vacuum pump and fittings ~ 4 
thermometer and gauge. 


Large unjacketed WERNER MIXER, belt and gear 
driven, hand tipping, double “ Z” arms, pans 
31 in. by 45 in. by 36 in. deep. 


No. 200 One nearly new WERNER PFLEIDERER 
JACKETED MIXER OR INCORPORATOR. 
— type, with C.I. built mixing chamber. 

28 in. by 29 in. by 27 in. deep, vwith double 
* U *-shaped ayy’ = ood Po and 
ouble fish or fin-type geared 
to; — at one side, with belt-driven friction 
Pp 8, 34 in. diam. by 5 in. face, with hand- 
aed operation and hand-operated ‘ screw tilting 
gear. Machine fitted with machine-cut gears, 
covers, gear guard, cast-iron baseplate, and 
measuring overall approximately 7 . by 6ft. 
by 4ft. high to the top of the tipping screw 


No, 209 One HORIZONTAL “U”’-SHAPED MIXER, 
steel built, riveted, measuring about 8 ft. 3 in. 
long by 3 ft. wide by 3 ft. 3 in. deep, with 
horizontal shaft, fitted with bolted-on mixing 
arms about 18 in. long by 4 in. wide, with inter- 
mediate breakers, and driven at one end by a 
pair of spur gears, with countershaft, fast and 
loose belt pulleys, outer bearing and plug cock 





type outlet at the end, on 
two cradles fitted to ‘two R. s. J. “running from 
end to end. 


One FILTER PRESS, fitted 68 wood recessed plates, 
2 ft. 8 in. square, centre fed, with enclosed 
bottom corner delivery, cloth clips and 
belongings. 


One DEHNE FILTER PRESS, cast-iron built, fitted 
45 recessed ribbed plates, 2 ft. 8 in. by 2 ft. 8 in. 
by 12 in., with bottom corner feed, cloth clips 
and bottom corner separate outlets, angle lever 
closing gear, etc. 


SIMON HORIZONTAL TUBULAR STEAM-HEATED 
DRIER, barrel with steam-heated tabes, 12 ft. 
long by 5 ft. diameter. 

Further details and prices upon application. 

Write RICHARD SIZER LIMITED, ENGINEERS, 


CUBER WORKS HULL 
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FOR ‘SALE 


MORTON, SON AND WARD LIMITED 
Offe 


or 
HYDRO EXTRACTORS 

721%. (2 of —60 in.—48 in. HYDRO EXTRACTORS 
by Broadbent. All electric under-driven. 3-point 
suspension. Stee] galvanised baskets complete 
with starters. 

42-in. (2 of) by Watson Laidlow. Under-driven through 

Vee ropes from flange-mounted vertical spindle 

motor complete with starter. 

All above machines 400/3/50 suppl 
Laval Motorised Centrifugal SEPARATORS. 

150 g.p.h. 

8—Hopkinson Motorised Centrifugal SEPARATORS. 
Types 1 and 2. 150/200 g.p.h. 

1—S.S8. Motorised AGITATOR, 5 h.p., 
output ; 3-bladed propeller. 

1—PUG MILL in cast iron, mounted on C.I. base. 
Agitator driven through bevel gears from fast and 

loose pulley. Bottom slide discharge. 


JACKETED PANS 
New. 100, 150 and 200 gallon capacity, 
80 Ib. per sq. in. w.p. 


2—De 


geared 200 r.p.m. 


suitable for 


1—1500 gallon, second-hand. 
Several 40, 60, 100 gallon, second-hand. 


TANKS 
Selection of TANKS from 100 gallon to 4,000 gallon M.S., 
available for immediate delivery. 
totally 


1—2,000 gallon 

enclosed. 
1—600 gallon 8.8. Rectangular TANK in channel iron 

frame. 
PUMPS. Large selection of Pumps in stock—1 in., 2in., 

3in.,5in.,6in. New and Secondhand. 
ENQUIRIES INVITED. 
MORTON, SON AND WARD LIMITED, 
WALK MILL, 


DOBCROSS, a4 OLDHAM. 


Ebonite-lined Cylindrical, 


Phone : Saddleworth 437. 


LITE ’’ type GM POWDER MIXER, motor drive 

400/440/3/50%" Capacity 400 Ibs, chamber 58 in. by 
23 in. by 27 in. deep, opening at bottom 6 in. by 6 in. 
F, J. EDWARDS, LTD., 359, EUSTON RD., LONDON. 


GCREENLESS PULVERIZERS for fine grinding of 
Chemicals. Also CYCLONES, ROTARY VALVE 
FEEDERS. Callow (Engrs.) Ltd. Kirkby Trading Est. 
Liverpool. 


OLVENT EXTRACTION PLANT, unused, immediate 

delivery, semi-continuous type, suitable for processing 
fish meal and vegetable oil cakes. Capacity 30 tons per 
24 hours. ENGINEERING & INDUSTRIAL OIL 
PROCESSING RESEARCH COMPANY, LIMITED, 38 
Grosvenor Gardens, 8.W.1. (Sloane 6950.) 


PHONE 98 STAINES 

park “Watson Laidlaw’ Electric HYDROS, 30 in. 
diam. Monel baskets (bottom discharge). 400/3/50. 

W.S. Jacketed Vertical Cylindrical Enclosed MIXER, 
8 ft. 6 in. by 5 ft. 9 in. diam. Ditto, open top, 
3 ft. 6 in. by 3 ft. 6 in. 

Welded Steel Jacketed MIXING PANS, 25 in. by 25 in., 
50lb. p.s.i. 

Duplex “ Z”’ and “ Werner” TIPPING MIXERS up to 
10 cwt. capacity. 

Two R.S. CALORIFIERS, 6 ft. 
= U ” tubes. 

Ditto, 6 ft. by 3 ft., by Royles (unused). 

Four 4,000-gal. Unused W.S. Enclosed TANKS, 
by y 7 ft. by 7 ft.—¥ in. plate. 

CONDENSERS, REFINERS, STILLS, PUMPS, BOILERS, 
DRYERS, OVENS, HYDROS, ETC. 


HARRY H. GARDAM & CO., LTD., 
STAINES. 


by 3 ft.—275 sq. ft. 


15 ft. 
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FOR SALE 





UILDINGS, steel, timber, 
14 million cubic feet. 


| At Stockton-on-Tees. 


brick, totalling 


| Offers invited. | 


FREEHOLD FACTORY SITE 
At Stockton-on-Tees. 
25 acres. River frontage and pumps supplying 
fire hydrants and process water. Rail sidings. 
Main Water and Electricity. Telephones. Used 
as Explosives and Chemical Works. 
VACANT POSSESSION. 
BARYTES MINES | 
(showings of Lead) | 
At Middleton-in-Teesdale. 
Annual production, 8,000 tons. Substantial ore | 


reserves. Well-equipped dressing plant and 
buildings. Good road access. Long lease over 


8,500 acres. | 
IMMEDIATE POSSESSION | 


ATHOLE G. ALLEN (STOCKTON), LTD., | 
Tower Hill, 
Middleton-St.-George, | 
Darlington. 


lead 


600 


ROTARY DRIERS 
OTARY DRYING INSTALLATION by L. A. Mitchell, 
comprising Rotary Drier, 30 ft. by 5 ft. 10 in. 
diam., running on twin roller paths. Drive by 
12 h.p. 1,550 r.p.m. motor through reduction 
gear to main girth gearwheel for final drum speed 
of 7 r.p.m. Arranged solid fuel firing, complete 
with combustion and air mixing chambers, fitted 
Mirrlees Watson underfeed stoker. Complete 
with exhaust fan and cyclones. 
ROTARY DRYER by Stothart & Pitt, drum 30 ft. by 
3 ft. diam. int. Fitted external roller paths. 
Drum fitted internally with channel type lifting 
flights and main drive through girth wheels and 
intermediate gearing. Motorised 400/3/50. Heating 
by solid fuel steel firebox, refractory lined. 
ROTARY LOUVRE DRIER by Dunford «& Elliott, 
25 ft. by 7 ft. 6 in. diam. M.S. shell } in. thick. 
M.S. radial louvres # in. thick. Stainless steel 
double tangential louvres } in.thick and stainless 
steel feed cone. Inside. of shell and both sides 
double louvres sprayed 0.002 in. zine covered by 
0.006 in. aluminium. Drum carried on two roller 
paths and driven through girth gear and pinion 
from worm gear reduction box and 15 h.p. motor. 
Complete with inlet and outlet centrifugal fans, 
the exhaust fan metal sprayed and inside of casing 
lithcoted. PLANT NEW AND UNUSED. 
ROTARY DRYING INSTALLATION- by Dunford & 
Elliott, comprising Rotary Louvre Dryer, 20 ft. 
by 4 ft. 6 in. diam., running on two roller paths. 
Arranged 4 h.p. electric motor drive through 
reduction gearbox to main girth gear. Heating 
arrangements comprise gilled type air heater 
using steam at 80 Ib. pressure. Complete with 
cyclone, 7$ h.p. motorised Sturtevant fan with 
27 in. diam. by 12 in. paddle, and low velocity 
exhaust hood equipped with motorised fan. 
GEORGE COHEN SONS & CO., LTD., 
SUNBEAM ROAD, LONDON, N.W.10. 
Tel. : Elgar 7222 and 
STANNNINGLEY, NR. LEEDS. 
Tel. : Pudsey 2241. 








FOR SALE | 
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FOR SALE 


Barron “D’’ MIXER, TROUGH 30 in. by 18 in. 
Vee-belt drive to 2 H.P. motor, 750 revs, 


One Werner Type MIXER, TROUGH 36 in. by 30 in. by 
28 in. Twin “ Z”-blades, power tilted, fast and 
loose pulley drive. 


THOMPSON & SON (MILLWALL) 
CUBA STREET MILLWALL E.14. (Tel.: 


- WANTED 


LIMITED, 
East 1844) 








NDUSTRIAL BY-PRODUCTS, LTD., 16, Philpot Lane, 

London, E.C.3, will be pleased to receive particulars 
of any by-products, waste materials and residues for 
disposal. é 





SERVICING | 


CRUSHING, GRINDING, MIXING and DRYING for 
the trade. 
THE CRACK PULVERISING MILLS, LTD., 
Plantation House, 
Mincing Lane, 
London E.C.3. 


OHM, LTD., have 14 factories for pulverising, 

grinding, mixing and drying raw materials. Trade 
inquiries to Dohm, Ltd., 167, Victoria Street, London, 
8.W.1. (VIC. 1414.) 


GLASSBLOWING by HALL DRYSDALE & (CO, 
LTD., 58, COMMERCE ROAD, LONDON, N.22. 
(Telephone : BOWes Park 7221.) 


GRINDING of every description of chemical and 
other materials for the trade with improved mills, 
THOS. HILL-JONES, LTD., “INVICTA’’ MILLS, BOW 
COMMON LANE, LONDON, E. TELEGRAMS: “ HILL- 
JONES, BOCHURCH, LONDON ”’ TELEPHONE : 3285 
EAST. 





PATENTS & TRADE MARKS 
ING’S PATENT AGENCY, LTD. (B. T. King, 
A.M.1I.Mech.E., Patent Agent), 146a, Queen Victoria 


Street, London, E.C.4. ADVICE Handbook, and 
Consultation free Phone: City 6161. 


HYDROGEN PEROXIDE 


Concentrated Qualities Dyestuffs & Chemicals 
COLE & WILSON, LTD. 


24, Greenhead Road, HUDDERSFIELD 
Phone: Huddersfield 1993. Grams: ‘Colour’ Huddersfield 


YOU CANNOT BETTER HAUGHTON’S REGULUS 
ACID VALVES FOR ACIDS AND ACID LIQUORS 


HAUGHTON’S METALLIC CO., LTD. 




















80, ST. MARY-AT-HILL, LONDON, E.C.3. 
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xvii 


JUBILEE has been our registered trade name for 30 years, 
and may not be used to describe any other clip. 


THE FINEST CLIP ix the world 


L. ROBINSON & CO., (GILLINGHAM) LTD., 


ambers GILLINGHAM. KENT. PHONE 52% 


L 3262 K 

















-EGULUS 
LIQUORS 





LTD. 


E.C.3. 


HYDROFLUORIC. ACID 


ANHYDROUS AND SOLUTIONS ALL STRENGTHS 
ALSO PURE REDISTILLED 40% w/w 


FLUORIDES, Neutral 


Sodium, Magnesium, Barium, 
Potassium, Lead, Zinc, Ammonium, 
Aluminium Lithium, Chromium. 


BiFluorides (Acid) 
Ammonium Sodium, Potassium. 


Double Fluorides (Cryolites) 


Sodium HexafluoAluminate 
Potassium HexafluoAluminate 











SILICOFLUORIDES 


Magnesium, Zinc, Ammonium, 
Barium, Potassium, Lead, 
Hydrofluosilicic Acid. 





BOROFLUORIDES 


Sodium, Potassium, Ammonium, 
Lead, Copper, Zinc, Cadmium, 
Fluoboric Acid Solution. 





OTHER FLUORIDES TO SPECIFICATIONS. 
Glass Etching Acids 


Ammonia White Acid and 


VITROGRAPHINE. 





JAMES WILKINSON & SON, LTD. 





TINSLEY PARK ROAD, SHEFFIELD, 9 











‘Phone 41208/9 ‘Grams *“‘ CHEMICALS ”’ Sheffield 
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SACKS & BAGS 
FOR ALL PURPOSES 


CHARLES WALLIS & SONS (SACKS) LTD. 


Head Office & Works: 

90, CAMBERWELL ROAD, LONDON, S.E.5 
Telephone : Rodney 3996 

Grams: “ Wallisacks, Camber, London.” 
ALSO 
MODEL FACTORY : 32-34 BRADBOURNE 
ROAD, SEVENOAKS, KENT 
Telephone : Sevenoaks 4934 








LEIGH 
&SONS 
METAL 


WORKS 


Orlando LTD. 
St., BOLTON 





CARBOYS: PACKED CARBOYS, 
CARBOY TILTERS AND BARROWS. 
SAFETY CRATES: TOP PROTECTORS. 








IMPORTERS 
and 
EXPORTERS 


Specialising in 
INDUSTRIAL and FINE CHEMICALS, 
DRUGS, SOLVENTS, PLASTICS, 
and all materials for manu- 
facturing industries through- 
out Australia and New 
Zealand. 


SWIFT 


& COMPANY LIMITED 

Head Office: 26/30 Clarence 8t., 
Sydney, N.S.W. 

Branches at: Melbourne, Adelaide, 
Perth, Brisbane, Australia, 
and Wellington, N.Z. 

Cable Address: “Swift, Sydney.” 

Bankers: Bank of New South 
Wales, Sydney and London. 
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AB BOFORS NOBELKRUT 


can now offer for prompt shipment : 



















< s 
* -% WGK 
i KS 


| BENZOCAINE | 


RRR 


wR Ker 


in addition, their wide range of other 
Chemical and Pharmaceutical products 
include:— 

2.4- Dinitro toluene; Para Nitro Benzoic Acid 
ortho-Toluene sulphonamide ; para-Toluene § 
sulphochloride; Formaldehyde; Chloramine- § 
T; para-Amtnobenzoic acid B.P.; Phenol ; 
Procaine Hydrochloride B.P., etc., etc. 


AB BOFORS NOBELKRUT : BOFORS : SWEDEN 
Write for samples and prices to the Sole Selling Agents: . 


GUEST INDUSTRIALS LTD. | 
Raw Materials Division 

81 GRACECHURCH STREET, LONDON, E.C.3. 
Telephone: MANsion House 5631 (18 lines). Tele- 
grams: Guestind, London. Sub-Agents in Scotland: 
H. M. Roemmele & Co. Ltd., 65 West Regent Street, 
Glasgow, C.2. Sub-Agents in Australia: John 
Reith & Co. Pty. Ltd., Melbourne and Sydney. 


GeI ; 


Stavice 





A Harris and Dixon Company 





1952 








f other | 
products 


oic Acid © 
Toluene © 
yramine- 4 
Phenol; 5 
c. } 


SWEDEN © 
g Agents: 4 


LTD. | 


N, E.C.3. 
s). Tele- 
Scotland: 
ent Street, 
ia: John 
ney. 
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LIVERPOOLS 
& SPEKE 


Telephone: ROYAL 3031-3 
oo SUPERDRUM 


























ll 




















A Special 
Steam Ejector 
Air Pump 


Designed for the production and main- 

tenance of Vacuum, and developed to 

meet the needs of a section of the 
Chemical Industry. 


“~F. 
wos 





NO METAL PARTS 
IN CONTACT WITH 
CORROSIVE GASES 


COMPRESSION STAGES OF CARBON. 
CONDENSER OF PORCELAIN. 
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“STILL LEADING” 
For CHEMICAL & ALLIED TRADES 


ACID RESISTING 
CEMENTS & LININGS 

Fr PICKLING TANKS, FLOORS, 
DIGESTERS, KIERS, 
STONE, CONCRETE, 
BRICK, WOOD, =: 
IRON VESSELS 





\ ; Regia, Formic, Acetic, Lactic f} 

<°/ Oxalic, Chromic Acids, Bisul phites, 
Hypochlorites, Mixed Acids, Per- 
oxides, Nascent Halogens and Alkalies. 
UNDER S§S PRESSURES 

SOLE MAKER OVER 50 YEARS’ EXPERIENCE 


JOHN L. LORD 


WELLINGTON CEMENT WORKS§ 
TELE. BURY, LANCASHIRES 








No admittance - 


to dirt and dust, 


acid splashes; 


...When you employ — 


Metrovick TECAC direct- 
e current motor with in- 
tegral fan-operated air 
Metrovick TECAC Motors 2." 


METROPOLITAN-VICKERS ELECTRICAL COMPANY LIMITED TRAFFORD PARK MANCHESTER 17 
Member of the A.E.I. group of companies 


Wimanesgi@.® Motors for all industrial drives 


3/C001 
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